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furnished to the Northeastern and Ute Сгеск Natural Resource Conservation Districts. 

Soil maps in this survey may be copied without permission, but any enlargement of these maps could 
cause misunderstanding of the detail of mapping and result in erroneous interpretations. Enlarged maps 
do not show small areas of contrasting soils that could have been shown at a larger mapping scale. 


HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms and 
ranches; in selecting sites for roads, ponds, 
buildings, and other structures; and in judging 
the suitability of tracts of land for farming and 
industry. 


Locating Soils 


All the soils of Union County are shown on 
the detailed map at the back of this publication. 
This map consists of many sheets made from 
aerial photographs. Each sheet is numbered to 
correspond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by a symbol. АП 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The “Guide to Mapping Units" сап be used to 
find information about the survey. This guide 
lists all the soils of the county in alphabetic 
order by map symbol. It shows the page where 
each soil is described and also gives the capa- 
bility classification, range site, or any other 
group in which the soil has been placed. 

The classification of some soils in adjoining 
counties is different from the classification of 
the soils that they join in Union County, because 
such characteristies as soil temperature and soil 
moisture regime change gradually over a dis- 
tance of many miles. The exact place in the 
landscape that the characteristics change is dif- 
ficult to pinpoint. Thus, if this publication is 
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used along with a published soil survey from an 
adjoining area, the soils may have different 
names even though they appear to be the same. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 
using the soil map and the information in the 
text. Translucent material can be used as an 
overlay over the soil map and colored to show 
soils that have the same limitation or suitabil- 
ity. For example, soils that have a slight limita- 
tion for a given use can be colored green, those 
with a moderate limitation can be colored yel- 
low, and those with a severe limitation can be 
colored red. 

Farmers and those who work with farmers 
can learn about use and management of the soils 
from the soil descriptions and from the discus- 
sions of the capability units and the range sites. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Suitability of the Soils for Wildlife 
Habitat." 

Ranchers and others can find, under “Range,” 
groupings of the soils according to their suit- 
ability for range, and also the names of many 
of the plants that grow on each range site. 

Engineers and. builders can find, under “Еп- 
gineering," tables that contain test data, esti- 
mates of soil properties, and information about 
soil features that affect engineering practices. 

Scientists and. others can read about how the 
soils formed and how they are classified in the 
section "Formation апа Classification ої 
the Soils." 

Newcomers in Union County may be espe- 
cially interested in the section “General Soil 
Map," where broad patterns of soils are de- 
scribed. They may also be interested in the in- 
formation about the county given in the section 
“General Nature of the County.” 
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SOIL SURVEY OF UNION COUNTY, NEW MEXICO 


By Harold B. Maxwell, Steven P. Shade, Hayden D. Rounsaville, and Abe Stevenson, Soil Conservation Service 


United States Department of Agriculture, Soil Conservation Service, and Forest Service, in cooperation with New Mexico Agricultural 
Experiment Station 


NION COUNTY is in the extreme northeastern 
corner of New Mexico (see facing page.) The land 
area of the county is 2,442,880 acres, or about 8,817 
square miles. Clayton, the county seat, is in the east- 
central part of the county. The Cimarron River runs 
west to east across the north end of the county. Many 
local residents refer to it as the Dry Cimarron River. 
Other drainage outlets include Ute and Tramperos 
Creeks to the south. 

About 95 percent of the county is used for grassland. 
Ranching is the main enterprise, and beef cattle is the 
dominant livestock (5).? A very few herds of sheep 
are in the county. Most ranches have a few horses that 
are used primarily for herding cattle. 

About 3.5 percent of the county is used for non- 
irrigated cropland, and about 1.5 percent is used for 
irrigated cropland. Most of the cultivated areas are in 
the eastern part of the county. Most of the water for 
irrigating is obtained from wells and is applied by 
sprinklers. The principal crops are grain sorghum, 
alfalfa hay, corn, and corn silage. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in Union County, where they are located, 
and how they can be used. A detailed investigation of 
the soils was made over a long period. Existing in- 
formation was reviewed, field data were collected, de- 
tailed observations of the results obtained by farmers 
and others who work with the soil were made, and 
characteristics of its soils were interpreted for alter- 
nate uses. The soil scientists went into the county 
knowing they likely would find many soils they had 
already seen and perhaps some they had not. They 
observed the steepness, length, and shape of slopes, the 
size and speed of streams, the kinds of native plants 
or crops, the kinds of rock, and many facts about the 
soils. They dug many holes to expose soil profiles. A 
profile is the sequence of natural layers, or horizons, 
in a soil; it extends from the surface down into the 
parent material that has not been changed much by 
leaching or by the action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles 


*Part of the fieldwork was done by Е. DAVID BARTLETT, 
PAUL М. MILLER, В. EUGENE Коскеу, PAUL SHIELDS, MAX V. 
Hopson, DovaLas S. PEASE, DAVID 5. 'ТотАН, PHILLIP 8. РЕВЕ, 
and М. JAMES Ross of Soil Conservation Service. 

з Italic numbers in parentheses refer to Literature Cited, р. 80. 


with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures. The soil series and 
the soil phase are the categories of soil classification 
most used in this survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface 
layer, all the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
important characteristies. Each soil series is named for 
a town or other geographie feature near the place 
where a soil of that series was first observed and 
mapped. Dallam and Gruver, for example, are the 
names of two soil series. АП 'the soils in the United 
States having the same series name are essentially 
alike in those characteristics that affect their behavior 
in the undisturbed landscape. 

Soils of one series can differ in texture of the sur- 
face layer and in slope, stoniness, or some other char- 
acteristic that affects use of the soils by man. On the 
basis of such differences, a soil series is divided into 
phases. The name of a soil phase indicates a feature 
that affects management. For example, Dallam loamy 
sand, 0 to 5 percent slopes, is one of the phases within 
the Dallam series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show woodlands, buildings, 
field borders, trees, and other details that help in 
drawing boundaries accurately. The soil map at the 
back of this publication was prepared from aerial 
photographs. 

A mapping unit consists of all those areas shown 
on a soil map that are identified by the same symbol. 
On most maps detailed enough to be useful in planning 
the management of farms and fields, a mapping unit is 
nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such 
a map all the small, scattered bits of soil of some other 
kind that are within an area that is dominantly a soil 
of a recognized phase. 

Some mapping units are made up of soils of differ- 
ent series, or of different phases within one series. Two 
such kinds of mapping units are shown on the soil map 
of Union County: soil complexes and soil associations. 

A soil complex consists of areas of two or more soils, 
so intermingled or so small in size that they cannot 
be shown separately on the soil map. Each area of a 
complex contains some of each of the two or more 
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dominant soils, and the pattern and relative propor- 
tions are about the same in all areas. Generally the 
name of a soil complex consists of the names of the 
dominant soils, joined by a hyphen. Guy-Texline com- 
plex is an example. 

А soil association is made up of adjacent soils that 
occur as areas large enough to be shown individually 
on the soil map but are shown as one unit because the 
time and effort of delineating them separately cannot 
be justified. A considerable degree of uniformity in 
pattern and relative extent of the dominant soils exists, 
but the soils may differ greatly one from another. The 
name of an association consists of the names of the 
dominant soils, joined by а hyphen. Ayon-Apache asso- 
ciation is an example. 

In most areas surveyed there are places where the 
soil material is во stony, so shallow, so severely eroded, 
or so variable that it has not been classified by soil 
series. These places are shown on the soil map and are 
described in the survey, but they are called land areas 
or are named for a higher category in the soil classifi- 
cation system and are given descriptive names. Ustolls- 
Rock outcrop association has the name Ustolls from 
the suborder level of the soil classification system and 
Rock outcrop is a land area. 

While a soil survey is in progress, soil scientists take 
soil samples needed for laboratory measurements and 
for engineering tests. Laboratory data from the same 
kind of soil in other places are also assembled. Data 
on yields of crops under defined practices are as- 
sembled from farm records and from field or plot ex- 
periments on the same kind of soil Yields under 
defined management are estimated for all the soils. 

Soil scientists observe how soils behave when used 
as a growing place for native and cultivated plants 
and as material for structures, foundations for struc- 
tures, or covering for structures. They relate this be- 
havior to properties of the soils. For example, they 
observe that filter fields for onsite disposal of sewage 
fail on a given kind of soil, and they relate this to the 
slow permeability of the soil or its high water table. 
Тћеу see that streets, road pavements, and foundations 
for houses are cracked on a named kind of soil and 
they relate this failure to the high shrink-swell poten- 
tial of the soil material. Thus, they use observation 
and knowledge of soil properties, together with avail- 
able research data, to predict limitations or suitability 
of soils for present and potential uses. : 

After data have been collected and tested for the 
key, or benchmark, soils in a survey area, the soil 
‘scientists set up trial groups of soils. They test these 
groups by further study and by consultation with 
farmers, agronomists, engineers, and others. They then 
adjust the groups according to the results of their 
studies and consultation. Thus, the groups that are 
finally evolved reflect up to date knowledge of the soils 
and their behavior under current methods of use and 
management. 


General Soil Map 


The general soil map at the back of this survey 
shows, in color, the soil associations in Union County. 


А soil association is a landscape that has a distinctive 


pattern of soils in defined proportions. It normally 
consists of one or more major soils and at least one 
minor soil, and it is named for the major soils. The 
Soils in one association may occur in another, but та 
different pattern. 

А map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who 
want to know the location of large tracts that are 
suitable for a certain kind of land use (6). Such a map 
is а useful general guide in managing а watershed, а 
wooded tract, or a wildlife area or in planning engi- 
neering works, recreational facilities, and community 
developments. It is not a suitable map for planning 
the management of a farm or field, or for selecting а 
site for a road, building, or similar structure, because 
the soils in any one association ordinarily differ in 
Slope, depth, stoniness, drainage, and other character- 
istics that affect their management. 

The soil associations as described in Union County 
have more detail than those of the adjoining counties 
in Texas and Oklahoma. Because of this, the boundary 
lines of mapping units in Union County do not always 
join those in Texas and Oklahoma. 

Each of the soil associations in Union County is dis- 
cussed in the following paragraphs. The terms for 
texture in the title of several associations apply to the 
texture of the surface layer. For example, in the title 
of association 7, the words loam and clay loam refer 
to the texture of the surface layer. 


1. Travessilla-Carnero-Rock outcrop association 


Level to very steep, shallow and moderately deep 
loams and sandy loams and Rock outcrop; on plateaus 
and canyon sides 


This association is in the northern and southern 
areas of the county along the Cimarron River, Ute 
Creek, and Tramperos Creek drainageways. It is on 
broad, level to rolling plateaus and steep to very steep 
canyon sides (fig. 1). 

The soils 0 18 association formed in residuum 
from sandstone modified by mixed eolian material. 
The vegetation on plateaus is mainly blue grama, side- 
oats grama, and small soapweed (yucca). On canyon 
sides it is oneseed juniper, pinon pine, and oak brush. 
Elevation ranges from 4,300 to 6,700 feet. The average 
annual precipitation is 14 to 20 inches, and the mean 
annual air temperature is 47° to 57° F. The length of 
the frost free season is 140 to 185 days. 

This association makes up about 28 percent of Union 
County. It is. about 50 percent Travessilla soils; 15 
percent Carnero soils; 15 percent Rock outcrop; and 
20 percent Partri, Escabosa, Rizozo, Manzano, Kim, 
Spurlock, and Plack soils. 

Travessilla soils on plateaus are level to rolling, and 
Travessilla soils on canyon sides are steep or very 
steep. Typically, these soils are sandy loam about 8 
inches thick over sandstone bedrock. 

Carnero soils are on plateaus. They are level to 
undulating. Typically, Carnero soils have a surface 
layer of loam and a subsoil of clay loam and clay that 
ed on sandstone bedrock at a depth of about 28 
inches. 
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Figure 1.--Туріса! pattern of the soils and Rock outcrop in association 1. 


Rock outcrop is on canyon sides, hilltops, and side 
slopes. 

The soils of this association are used mainly for 
grazing. In addition to domestic animals, deer and 
turkey graze in the canyons, and antelope and upland 
birds graze on the plateaus. 

Runoff is medium or rapid, and much of the precipi- 
tation quickly runs off to streams and rivers. Soil loss 
and erosion can be controlled by maintaining the maxi- 
mum possible amount of vegetative cover. 


2. Torreon-Apache association 


Level to strongly sloping, deep and shallow silty clay 
loams and cobbly loams; on basalt capped uplands 


This association (fig. 2), except for a small part in 
the northeast оп 22е county, is іп а wedge 
Shaped area from Clayton to the northwestern and 
Southwestern corners of the county. It is on broad, 
level to strongly sloping basalt capped uplands. Steep 
and very steep escarpments on the edges of the basalt 
uplands and cinder cones (Capulin Mountain, for ex- 
ample) are within the boundaries of this association. 
Тһе soils of this association formed in wind laid 
silts and in residuum weathered from basalt. The 


vegetation is mainly blue grama, galleta, and side-oats 
grama. Elevation ranges from 5,000 to 7,000 feet. The 
average annual precipitation is 14 to 18 inches, and 
the mean annual temperature is 46° to 55° F. The 
length of the frost free season is 140 to 175 days. 

This association makes up about 20 percent of the 
county. It is about 35 percent Torreon soils; 20 per- 
cent Apache soils; 15 percent Ayon soils; 15 percent 
Capulin soils; and 15 percent Fallsam and Bandera 
soils, Rock outcrop, Ustolls, and La Brier soils. 

Torreon soils are on broad basalt uplands. These 
deep soils are level and nearly level. Typically, the 
surface layer is silty clay loam, and the subsoil is clay 
and silty clay loam. 

Apache soils are on uplands near the escarpment 
edge of the uplands and on sides of ridges. They are 
nearly level to strongly sloping. These soils are cobbly 
loam and cobbly clay loam. Basalt is at a depth of 
about 16 inches. 

Ayon soils are in areas between areas of Apache 
soils, or they are on ridges leading away from the 
Apache soils. They are deep soils that are nearly level 
to gently rolling. The surface layer of the Ayon soils is 
cobbly clay loam, the subsoil is very gravelly silty 
clay loam, and the substratum is very cobbly loam. 
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Figure 2.—Typical pattern of the soils in association 2. 


Capulin soils are on basalt uplands. These deep soils 
are level to gently sloping. The surface layer of Capulin 
soils is loam, the subsoil is clay loam, and the sub- 
stratum is loam and cobbly loam. 

Soils of this association are used mainly for cattle 
grazing. Also, antelope graze the flat areas, and deer 
graze the mountàins and breaks. Capulin Mountain 
National Monument and Clayton and Des Moines, the 
county's two largest towns, are in this association. 

Soil blowing and water erosion can be controlled by 
maintaining the maximum possible amount of vege- 
tative cover. 


3. Spurlock-Texline association 


Nearly level to gently rolling, deep loams; on uplands 
and valley fill 


This association (fig. 3) is іп scattered areas 
throughout the county. ТЕ 15 on nearly level to gently 
rolling uplands and valley fill leading away from 
escarpments. 

The soils of this association formed in mixed al- 
luvium and in weakly consolidated calcareous sediment 
from the Ogallala Formation. The vegetation is mainly 
side-oats grama, blue grama, and three-awn. Elevation 
ranges from 4,300 to 7,300 feet. The average annual 
precipitation is 14 to 18 inches, and the mean annual 
temperature is 50° to 57° F. The length of the frost 
free season is 140 to 185 days. 

This association makes up about 13 percent of the 
county. It is about 45 percent Spurlock soils; 20 per- 
cent Texline soils; 10 percent Guy soils; 10 percent 


Plack soils; and 15 percent Kim, Manzano, Dallam, 
and Gruver soils. 

Spurlock soils are on ridges. They are nearly level 
to gently rolling. Typically, the surface layer is loam, 
the subsoil is clay loam, and the substratum is clay 
loam and sandy clay loam to a depth of 60 inches or 
more. 

Texline soils are in valley fill. They are nearly level 
to gently sloping. Typically, the surface layer is loam, 
and the subsoil is clay loam and silty clay loam to а 
depth of 60 inches or more. и 

Soils ої this association are used mainly for graz- 
ing cattle, but they are also used for irrigated crops. 
Alfalfa hay and grain sorghum are the main crops. 
The soils of this association are also used for quail, 
mourning dove, and antelope habitat. 

Soil loss can be controlled by maintaining the maxi- 
mum possible amount of cover on range and by prac- 
ticing soil and water conservation in areas of cropland. 


4. Colmor-Litle association 


Level to moderately sloping, moderately deep and deep 
silty clay loams and clay loams; on uplands 


This association is scattered throughout the county 
on broad, level to moderately sloping uplands that are 
interspersed with playas. 

The soils of this association formed in eolian de- 
posits overlying either sandstone or shale or in resid- 
uum weathered from shale. The vegetation is mainly. 
blue grama, galleta, and three-awn. Elevation ranges 
from 5,000 to 7,000 feet. The average annual precipi- 
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Figure 3.—Typical pattern of the soils in association 3. 


tation is 14 to 18 inches, and the mean annual tem- 
perature is 46? to 54? F. The length of the frost free 
season is 140 to 180 days. 

This association makes up about 3 percent of the 
county. It is 40 percent Colmor soils; 30 percent Litle 
soils; 15 percent Kim soils; and 15 percent Vermejo, 
i onem Manzano, and Travessilla soils and Rubble 
and. 

Colmor soils formed in mixed eolian material over 
sandstone or shale. These soils are level to gently 
sloping. Typically, the surface layer and subsoil are 
silty clay loam, and the substratum is clay loam to а 
depth of 40 inches or more. - 

Litle soils are nearly level to moderately sloping. 
Typically, the surface layer is heavy clay loam, and 
the subsoil is heavy silty clay loam that rests on soft 
shale at a depth of about 22 inches. 

Kim soils are in positions on the landscape similar 
to those of Colmor soils. Typically, the surface layer 
of Kim soils is loam, and the substratum, to a depth 
of 40 inches or more, is clay loam. 

The soils of this association are used for grazing 
cattle and for wildlife habitat. Soil loss can be con- 
trolled by maintaining the maximum possible amount 
of cover on range. 


5. Gruver-La Brier association 


Level to gently undulating, deep loams and silty clay 
loams; on uplands and in swales and valley bottoms 


This association (fig. 4) is scattered throughout the 


county on broad gently undulating uplands and level 
and nearly level swales and valley bottoms. 

The soils of this association formed in mixed а]- 
luvium from the High Plains sedimentary formations 
and in mixed alluvium on swales and valley bottoms. 
The vegetation is mainly blue grama, galleta, and 
buffalograss. Elevation ranges from 4,500 to 7,000 
feet. The average annual precipitation is 14 to 18 
inches, and the mean annual temperature is 47? to 57? 
E The length of the frost free season is 140 to 185 

ays. 

This association makes up 16 percent of the county. 
It is about 60 percent Gruver soils; 20 percent La 
Brier soils; 10 percent Sherm soils; and 10 percent 
Dioxice, Manzano, Texline, Spurlock, Guy, and Plack 
soils. 

Gruver soils are on broad uplands. Typically, the 
surface layer is loam, and the subsoil is clay loam and 
sandy clay loam to a depth of more than 60 inches. 

La Brier soils are on swales and valley bottoms. 
Typically, the surface layer is silty clay loam, and the 
subsoil is clay and silty clay loam to a depth of more 
than 60 inches. 

Sherm soils are on broad uplands. The surface layer 
is clay loam, and the subsoil is clay to a depth of more 
than 60 inches. 

The soils of this association are all used for grazing 
livestock and for irrigated farming. Gruver soils, how- 
ever, are used for nonirrigated farming. 

Two methods of irrigation are used—sprinkler and 
surface. Long irrigation runs are in La Brier soils 
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Figure 4.—Typical pattern of the soils in association 5. 


because of the nearly level slopes and very slow 
permeability. The principal crops are grain sorghum, 
alfalfa hay, and corn. In places management that con- 
а runoff and erosion is needed to minimize soil 
osses. 


6. Dallam-Rickmore association 


Level to undulating, deep fine sandy loams and sandy 
loams; on uplands 


This association is on broad, level to undulating up- 
lands of the High Plains in the eastern part of the 
county. A typical pattern of Dallam soils and minor 
soils in this association is shown in figur 

The soils of this association formed in eolian sedi- 
ment and in mixed alluvium. The vegetation is mainly 
bluestem, grama grasses, sand sagebrush, and small 
soapweed (yucca). Elevation ranges from 4,300 to 
6,500 feet. The average annual precipitation is 14 to 17 
inches, and the mean annual temperature is 49° to 
57° Е. The length of the frost free season is 160 to 
185 days. 

This association makes up about 14 percent of 
Union County. It is about 45 percent Dallam soils; 
20 percent Rickmore soils; 15 percent Vingo soils; and 
ا‎ pement Spurlock, Valent, Bankard, Guy, and Plack 
soils. 

Dallam soils are on uplands. They are level to un- 
dulating. Typically, the surface layer is fine sandy 
loam or loamy sand, and the subsoil is sandy clay loam 
to a depth of more than 60 inches. 

Rickmore soils are on uplands. They are level to 
gently undulating. Typically, the surface layer is 
loamy sand and sandy loam, and the subsoil is clay 


loam and sandy clay loam to a depth of 60 inches or 
more. 

Vingo soils are on hummocky uplands. They are 
nearly level to undulating. The surface layer is loamy 
sand, and the subsoil is sandy loam to a depth of more 
than 60 inches. 

The soils of this association are used for grazing 
cattle and for wildlife habitat. Dallam and Rickmore 
Soils are also used for nonirrigated and irrigated 
crops. Sprinklers provide most of the irrigation, but 
surface irrigation is used in places. The principal 
crops are grain sorghum, alfalfa hay, corn, and winter 
wheat for pasture. | 

Soil loss in areas of range can be controlled by main- 
taining the maximum possible amount of cover. Soil 
and water conservation practices are needed to mini- 
mize soil losses in areas of cropland. Soil blowing is 
а severe hazard in many areas of this association. 


7. Manzano-Alicia association 


Level to moderately sloping, deep loams; on valley 
floors and. alluvial fans 


This association is in the northern part of the 
county along the Cimarron River and its tributaries. 
It is on broad, level and nearly level valley floors and 
moderately sloping alluvial fans. 

The soils of this association formed in mixed al- 
luvium. The vegetation is mainly blue grama, galleta, 
and small soapweed (yucca). Elevation ranges from 
4,300 to 6,400 feet. The average annual precipitation 
is 14 to 18 inches, and the mean annual temperature 
is 48? to 55? F. The length of the frost free season is 
140 to 180 days. 
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Figure 5.—Typical pattern of Ше soils іп association 6. 


This association makes up about 4 percent of the 
area. It is about 45 percent Manzano soils; 20 percent 
Alicia soils; 20 percent Kim soils; and 15 percent La 
ше Travessilla, Rizozo, Escabosa, Guy, and Gruver 
soils. 

Manzano soils are on valley floors. They are deep 
and are level or nearly level. Typically, the surface 
layer is loam and clay loam, the subsoil is silty clay 
loam and clay loam, and the substratum is clay loam. 

Alicia and Kim soils are on alluvial fans. They are 
gently to moderately sloping. Typically, Alicia soils 
are deep. The surface layer is loam, and the subsoil 
and substratum are silty clay loam. Typically, Kim 
soils are deep. The surface layer is loam, and the sub- 
stratum is clay loam. 

All the soils of this association are used for grazing 
cattle. Manzano soils are used for limited irrigated 
and nonirrigated farming. Soil loss can be controlled 
by maintaining the maximum possible amount of 
cover on range and by using soil and water conserva- 
tion practices on crops. 


8. Aridic Haplustolls-Ustolls-Rock outcrop 
association 


Nearly level to very steep, shallow to deep, gravelly, 
cobbly or stony loams to clays; on valley fil and 


benches. Rock outcrop on basalt capped mesas, escarp- 
ments, and mountainsides 


This association is in the northwest corner of the 
county on basalt capped mesas, steep and very steep 
side slopes that lead away from the mesas, and on 
mountainsides. 

The soils of this association formed in partly 
weathered basalt on mountainsides and mesa tops and 
in partly weathered shale and limestone modified by 
colluvium from shale or basalt on the side slopes below 
the mesas. The vegetation is mainly blue grama, side- 
oats grama, oak brush, oneseed juniper, and pinon 
pine. The elevation ranges from 6,600 to 8,200 feet. 
The average annual precipitation is 15 to 20 inches, 
and the mean annual temperature is 45° to 57° F. The 
length of the frost free season is 120 to 180 days. 

This association makes up about 2 percent of Union 
County. It is about 25 percent -Aridic Haplustolls; 20 
percent Ustolls; 25 percent Rock outcrop; 10 percent 
Des Moines soils; 10 percent Raton soils; and 10 per- 
cent La Brier, Vermejo, Litle, Dalcan, Fallsam, and 
Colmor soils. 

Aridic Haplustolls are on benches and side slopes. 
They are nearly level to steep. These soils are stony 
silty clay loam to stony clay throughout. In places 
Aridic Haplustolls are underlain by shale or limestone 
at a depth of 4 to 25 inches. 
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Ustolls are on valley fill. They are steep to very steep. 
Typically, the surface layer is gravelly, cobbly, or 
stony loam or clay loam, and the substratum is loam 
to clay. 

Rock outcrop is on edges of mesas and on side 
slopes. | 

Тһе Des Moines soils are оп mountainsides and sides 
of ridges. They are moderately steep to very steep. 
Typically, these deep soils have а surface layer that is 
oy. silt loam and a subsoil that is very cobbly silty 
clay. 

The Raton soils are on sides of basalt ridges. They 
are gently to strongly sloping. Typically, the surface 
layer is cobbly silt loam, and the subsoil is very cobbly 
clay that rests on bedrock at a depth of about 18 inches. 

The soils of this association are used for cattle 
grazing and wildlife habitat. 

Soil loss can be controlled in areas of range by main- 
taining the maximum possible amount of cover. 


Descriptions of the Soils 


The soil series and mapping units in Union County 
are described in this section. Each soil series is de- 
scribed in detail, and then each mapping unit in that 
series is described briefly. Unless specifically men- 
tioned otherwise, it is to. be assumed that what is 
stated about the soil series holds true for the mapping 
unit and the description of the soil series to which it 
belongs. 

Some of the soils described in reports of adjoining 
counties may appear to be the same as soils in Union 
County, yet they have a different name. Reading the 
section on Formation and Classification of the Soils 
will clarify this. 

An important part of the description of each soil 
series is the soil profile; that is, the sequence of layers 
from the surface downward to rock or other under- 
lying material. Each series contains two descriptions 
of this profile. The first is brief and in terms familiar 
to the layman. The second is much more detailed and 
is for those who need to make thorough and precise 
studies of soils. Color terms are for dry soil unless 
otherwise stated. The profile described in the series is 
representative for mapping units in that series. If the 
profile of a-given mapping unit is different from the 
one described for the series, these differences are 
either stated in describing the mapping unit or are 
apparent in the name of the mapping unit. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil 
series. Ustolls, for example, do not belong to a soil 
series, but nevertheless are listed in alphabetic order 
along with the soil series. 

Preceding the name of each mapping unit is a 
symbol that identifies the mapping unit on the de- 
tailed soil map. Listed at the end of each description 
of a mapping unit is the capability unit and range site 
in which the mapping unit has been placed. The page 
on which the map unit is described and the assigned 
capability unit, range site, or windbreak group can be 
found by referring to the “Guide to Mapping Units” at 
the back of this survey. 

The acreage and proportionate extent of each map- 


ping unit are shown in table 1. Many of the terms 
used in describing soils can be found in the Glossary, 
and more detailed information about the terminology 
and methods of soil mapping can be obtained from the 
Soil Survey Manual (15). 


Alicia series 


The Alicia series consists of deep, well drained soils 
on alluvial fans. These soils formed in alluvium 
weathered from red-bed sandstone. Slopes are 3 to 9 
percent. Elevation is 4,300 to 5,000 feet. Vegetation 
is mainly blue grama, galleta, small soapweed (yucca), 
and cholla. The average annual precipitation is 15 to 
18 inches, and the average annual air temperature is 
49° to 55° F. The length of the frost free season is 
160 to 180 days. 

In a representative profile the surface layer is 
brown and reddish brown loam about 6 inches thick. 
The subsoil is reddish brown and light reddish brown 
silty clay loam about 26 inches thick. The substratum 
to a depth of 73 inches is reddish yellow silty clay 
loam. The soil material is caleareous throughout. It is 
moderately alkaline in the upper 32 inches and strongly 
alkaline below. 

Permeability is moderately slow. Runoff is medium. 
Available water capacity is 8.5 to 10 inches. Effective 
rooting depth is 60 inches or more. The hazards of 
water erosion and soil blowing on bare soil are mod- 
erate. 

These soils are used mostly for range and wildlife 
habitat. 

Representative profile of Alicia loam, 3 to 9 percent 
slopes, 195 feet west and 234 feet north of the south- 
east corner of sec. 30, Т. 31 N., В. 37 Е.: 

А11—0 to 2 inches; brown (7.5YR 5/4) loam, dark 
brown (7.5YR 3/2) when moist; weak 
thin platy structure; soft when dry, 
friable when moist, slightly sticky and 
slightly plastic when wet; many fine 
roots; many very fine pores; slightly cal- 
careous; moderately alkaline; abrupt 
smooth boundary. 0 to 5 inches thick. 

A12—2 to 6 inches; reddish brown (5YR 5/4) 
loam, reddish brown (5YR 4/4) when 
moist; moderate medium granular struc- 
ture; slightly hard when dry, friable 
when moist, slightly sticky and slightly 
plastic when wet; many fine roots; com- 
mon fine pores; strongly calcareous; 
moderately alkaline; abrupt smooth 
boundary. 4 to 12 inches thick. 

B1—6 to 16 inches; reddish brown (5YR 5/4) 
silty clay loam, reddish brown (5YR 
4/4) when moist; weak fine granular 
structure; slightly hard when dry, fri- 
able when moist, slightly sticky and 
plastic when wet; common fine roots; 
common fine and many very fine pores; 
strongly calcareous; moderately alka- 
line; abrupt smooth boundary. 5 to 20 
inches thick. 

B2—16 to 32 inches;- light reddish brown (БҮК 
6/4) silty clay loam, reddish brown 
(5YR 5/4) when moist; moderate coarse 
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TABLE 1.—Approximate acreage and proportionate extent of soils 


А Рег- 
бой Acres cent 

Alicia loam, 3 to 9 percent slopes ---------- 18,074 0.7 
Apache-Rock outcrop complex .... -------- 84,848 1.4 
Атідіс Haplustolls-Rubble land complex ---- 14,108 6 
Ayon-Apache association ---.-------------- 116,167 4.8 
Bandera association _____________--------- 2,288 1 
Bankard loamy sand ~--------------_----- 11,412 5 
Capulin loam, 0 to 5 percent slopes ________ 28,239 12 
Capulin-Apache complex ------------------ 55,956 2.8 
Carnero loam, 0 to 5 percent slopes -------- 89,702 1.6 
Carnero-Partri complex _________-___------- 95,415 8.9 
Colmor silty clay loam, 0 to 5 percent slopes__ 27,426 11 
Dalcan-Rock outcrop complex -------------- 6,140 8 
Dallam loamy sand, 0 to 5 percent slopes --- 46,047 1.9 
Dallam fine sandy loam, 0 to 5 

percent slopes _____________------------ 92,700 8.8 
Des Moines-Rock outcrop complex ---------- 11,157 5 
Dioxice loam, 0 to 5 percent slopes --------- 34,375 1.4 
Escabosa loam, 3 to 5 percent slopes -------- 36,842 1.5 
Fallsam-Rock outcrop complex ------------ 10,369 4 
Gruver loam ----------------------------- 240,533 9.8 
Guy-Texline complex __________-_--------- 46,213 1.9 
Kim sandy loam, 1 to 9 percent slopes ------ 9,087 E! 
Kim-Manzano association ________-_-_------- 88,482 8.6 
La Brier silty clay loam —2—-——-—-—----------- 80,491 3.3 
La Brier-Rock outcrop complex ------------ 12,749 5 


1 Less than 0.05 percent. 


prismatic structure parting to weak fine 
subangular blocky; hard when dry, 
friable when moist, slightly sticky and 
plastic when wet; common very fine 
roots; common fine pores; strongly cal- 
careous; moderately alkaline; clear 
smooth boundary. 15 to 30 inches thick. 
Сса—32 to 78 inches; reddish yellow (БҮК 6/6) 
silty clay loam, yellowish red (5YR 5/6) 
when moist; weak fine granular struc- 
ture; hard when dry, friable when moist, 
slightly sticky and plastic when wet; few 
very fine roots; common fine pores; few 
fine soft masses and threads of lime; 
strongly calcareous; strongly alkaline. 

The solum is 30 to 40 inches thick. Bedrock or 
gravel layers are at a depth of 40 to 80 inches in some 
places. The content of gravel or cobbles is 0 to 10 per- 
cent throughout. 

The A horizon is brown or reddish brown when dry 
and dark brown, reddish brown, or dark reddish 
brown when moist. It is loam, clay loam, or sandy 
loam; is mildly or moderately alkaline; and is slightly 
to strongly calcareous. 

The B2 horizon is reddish brown or light reddish 
brown when dry and reddish brown or yellowish red 
when moist. It is silty clay loam or silt loam, is mildly 
or moderately alkaline, and is moderately to strongly 
calcareous. 

The Cca horizon is reddish yellow, light reddish 
brown, pink, or yellowish red when dry and yellowish 
red, reddish yellow, or light reddish brown when 
moist. It is loam, silty clay loam, or clay loam. It is 
moderately or strongly alkaline. 

AcD—-Alicia loam, 3 to 9 percent slopes. This soil is 


Soil 

Litle clay loam, 1 to 9 percent slopes ------- 18,414 8 
Manzano loam --------------------------- 52,581 2.2 
Plack loam, 0 to 9 percent slopes ---------- 49,858 2.0 
Raton-Rock outcrop complex -------------- 10,148 4 
Rickmore sandy loam --------------------- 68,117 2.8 
Rizozo-Rock outcrop complex -------------- 7,919 8 
Sherm clay loam ------------------------- 50,546 241 
Spurlock loamy sand, 1 to 9 percent slopes -- 39,156 1.6 
Spurlock loam, 1 to 5 percent slopes -------- 132,550 5.4 
Spurlock-Plack complex ------------------ 81,704 3.3 
Texline loam, 1 to 5 percent slopes ________- 72,720 3.0 
Torreon silty clay loam ------------------- 159,819 6.5 
Travessilla-Rock outerop complex, 0 to 15 

percent slopes _____________------------- 265,815 10.9 
Travessilla-Rock outcrop complex, 30 to 75 

percent slopes -—----------------------- 156,631 6.4 
Ustolls-Rock outerop association ----------- 32,969 14 
Valent loamy sand, 3 іс 9 percent slopes ---- 9,114 4 
Vermejo silty clay loam ———-———-—-—--------- 2,513 1 
Vingo-Dallam complex _____________------- 68,940 2.6 
Lakes ________________---_--------------- 189 (*) 
Pits (Gravel pits, caliche pits, cinder pits)... 299 (2) 
Playas asas aaa a ecl сор ,058 8 

вао 2,442,880 100.0‏ ا ت ةة ج تت Total‏ 


on alluvial fans in long, narrow or fan-shaped areas 
of 10 to 160 acres. 

Included with this soil in mapping, and making up 
about 5 percent of the mapped acreage, are Kim soils 
that are intermingled with the Alicia soils. Also in- 
cluded, and making up about 5 percent, is a soil that 
is similar to this Alicia soil but that has a clay sub- 
Soil; it is in less sloping areas. Also included are 
Travessilla and Rizozo soils near outcrops of sand- 
Stone; together they make up about 5 percent of the 
mapped acreage. 

This soil is used for range and wildlife habitat. Irri- 
gated capability unit ГУе-6, nonirrigated capability 
subclass Vle; Loamy range site. 


Apache series 


The Apache series consists of shallow, well drained 
soils on basalt-capped mesas and uplands. These soils 
formed in material weathered from basalt modified 
by eolian material derived from mixed sources. Slopes 
are 1 to 15 percent. Elevation is 5,000 to 7,000 feet. 
Vegetation is mainly blue grama, side-oats grama, and 
broom snakeweed. The average annual precipitation is 
14 to 17 inches, and the average annual air tempera- 
ture is 46? to 55? F. The length of the frost free season 
is 140 to 175 days. 

In a representative profile (tig. 6) the surface layer 
is dark grayish brown cobbly about 8 inches 
thick. The subsoil is brown cobbly light clay loam : 
about 4 inches thick. The substratum is mixed white 
and very pale brown cobbly light clay loam. Fractured 
basalt bedrock is at a depth of 16 inches. The soil ma- 
terial is moderately alkaline and calcareous through- 
out. 
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Figure 6.—Roadcut, showing Apache cobbly loam underlain by 
basalt bedrock. 


Permeability is moderate. Runoff is medium. Avail- 
water capacity is 0.5 to 2.5 inches. Effective rooting 
depth is 4 to 20 inches. The hazard of water erosion 
is moderate, and the hazard of soil blowing is slight. 

Apache soils are used for range, wildlife habitat, 
water supply, and community development. 

Representative profile of Apache cobbly loam, from 
àn area of Ayon-Apache association, 720 feet north 
and 1,664 feet west of the intersection of ranch road 
snd me railroad track, in the МЕМ, sec. 24, T. 26 N., 


R. 

А1—0 to 8 inches; dark grayish brown (10YR 
4/2) cobbly heavy loam, very dark gray- 
ish brown (10YR 3/2) when moist; 
weak medium subangular blocky struc- 
ture; soft when dry, friable when moist, 
slightly sticky and slightly plastic when 
wet; common fine roots; common very 
fine and few fine pores; strongly calcare- 
ous; moderately alkaline; clear smooth 
boundary. 4 to 9 inches thick. 

B2—8 to 12 inches; brown (10YR 5/3) cobbly 
light clay loam, dark brown (10YR 4/3) 
when moist; moderate fine subangular 
blocky structure; slightly hard when dry, 
firm when moist, slightly sticky and 
slightly plastic when wet; common fine 
roots; common very fine and few fine 
pores; strongly calcareous; moderately 
Сала ; clear boundary. 0 to 5 inches 

ick. 

Сса--12 to 16 inches; mixed white (10YR 8/2) 
and very pale brown (10YR 8/3) cobbly 
light clay loam; massive; few fine roots; 


few fine pores; strongly calcareous; 
moderately alkaline; abrupt wavy bound- 
ary. 0 to 6 inches thick. 

R—16 inches; fractured, hard, carbonate-coated 
basalt bedrock. 

The depth to bedrock is 4 to 20 inches. The soil is 
0 to 15 percent gravel and 5 to 25 percent cobblestones. 
The cobblestones and gravel combined make up 5 to 
35 percent of the soil material. 

The A horizon is brown, grayish brown, or dark 
grayish brown when dry and dark brown or very 
dark grayish brown when moist. It is loam, clay loam, 
or cobbly or gravelly loam or clay loam. 

The B horizon has the same textural range as the 
A horizon, and it is brown or grayish brown when dry 
and БРАМЕ dark brown, ог dark grayish brown when 
moist. 

Ap—Apache-Rock outcrop complex (1 to 15 per- 
cent slopes). Apache cobbly loam, 1 to 15 percent 
slopes, makes up about 40 percent of this complex; 
Rock outcrop makes up 25 percent; and Ayon cobbly 
clay loam, 1 to 9 percent slopes, makes up 15 percent. 
Included soils make up the remaining 20 percent. 
Areas are 40 to more than 640 acres in size. 

The Apache soil is on the sides of hills and ridges. 
Rock outerop is on hilltops, ridgetops, and escarp- 
ments. The Ayon soil is between ridges and at the 
bases of hills. 

Included with these soils in mapping, and making 
up 10 percent of the mapped acreage, are Capulin, La 
Brier, and Torreon soils. These soils are on broad, 
flat ridgetops and along drainage channels. Also in- 
cluded in transitional areas between Rock outcrop and 
Apache soils is à soil that is less than 4 inches deep 
to bedrock. This included soil makes up about 10 per- 
cent of the mapped acreage. 

These soils are used for water supply, range, and 
wildlife habitat. Nonirrigated capability subclass 
VIIs; Apache cobbly loam in Malpais range site, Rock 
outerop not assigned to a range site. 


Aridic Haplustolls 


In certain types of terrain, separation of soils at 
the level of phases of soil series was not feasible. In 
such areas the soils were mapped and named at a 
category in the soil classification system broader than 
the series. Aridic Hapustolls, for example, is a sub- 
group. See the section ‘Formation and Classification 
of the Soils" for a more complete explanation of the 
system. 

Aridic Haplustolls are shallow to deep, well drained 
soils on side slopes and on benches and terraces lead- 
ing away from basalt-capped mesas. These soils 
formed in residuum weathered from mixed shale, lime- 
stone, and basalt rubble. Slopes are 1 to 45 percent. 
Elevation is 6,800 to 7,500 feet. Vegetation is mainly 
oak brush, pinon pine, oneseed juniper, and mixed 
grama grasses. The average annual precipitation is 17 
to 19 inches, and the average annual air temperature 
is 45? to 50? F. The length of the frost free season 
is 120 to 160 days. 

The surface layer is dark colored loam to clay. On 
the benches and terraces, the soil is deep and the sub- 
stratum is silty clay loam or clay. On side slopes lead- 
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ing away from the benches, the soil is underlain by 
shale, mixed clay and shale, or limestone at a depth 
of 4 to 25 inches. The soils are noncalcareous to 
strongly calcareous and are mildly or moderately alka- 
line. Basalt stones make up 10 to 50 percent of the 
soil material. 

Permeability is moderately slow to very slow. Run- 
off is rapid. Available water capacity is mostly 0.5 to 
2.5 inches in steep areas and more than 6 inches on 
benches. Effective rooting depth is variable. The haz- 
ard of water erosion is severe, and the hazard of soil 
blowing is slight. 

These soils are used for range, wildlife habitat, and 
water supply. 

Ar—Aridic Haplustolls-Rubble land complex (1 to 45 
percent slopes). Aridic Haplustolls make up about 80 
percent of this complex, and Rubble land makes up 20 
percent. Areas of this unit are in the northwestern 
corner of the county in areas of more than 300 acres. 
Aridic Haplustolls are on hills and benches. Rubble 
land is colluvium from the basalt-capped mesas up- 
slope. It is scattered throughout areas of the unit. 

These soils are used for range, wildlife habitat, and 
water supply. Nonirrigated capability subclass VIIs; 
Aridic Haplustolls in Breaks range site, Rubble land 
not assigned to a range site. 


Ayon series 


The Ayon series consists of deep, well drained soils 
below basalt-capped mesas and terraces. These soils 
formed in eolluvium and alluvium weathered from 
basalt and eolian material derived from mixed sources. 
Slopes are 1 to 9 percent. Elevation is 5,000 to 7,000 
feet. Vegetation is mainly blue grama, side-oats grama, 
and woolly indianwheat. The average annual precipita- 
tion is 14 to 17 inches, and the average annual air 
temperature is 46? to 55? F. The length of the frost 
free season is 140 to 175 days. 

In a representative profile the surface layer is dark 
grayish brown cobbly clay loam 11 inches thick. The 
subsoil is brown very gravelly silty clay loam about 5 
inches thick. The substratum to a depth of 42 inches 
is light gray, strongly caleareous very cobbly loam. 
The soil material is caleareous throughout. It is mildly 
alkaline in the upper 11 inches and moderately alka- 
line below. 

. Permeability is moderate. Runoff is medium. Avail- 
able water capacity is 3.5 to 5 inches. Effective rooting 
depth is 40 to 60 inches. The hazard of soil blowing is 
slight, and the hazard of water erosion is moderate. 

Ayon soils are used for range, wildlife habitat, 
water supply, and community development. 

Representative profile of Ayon cobbly loam in an 
area of Ayon-Apache association, in the ЗУЛАЗЕМ, 
вес. 5, T. 26 N., В. 35 E: 

A1—0 to 11 inches; dark grayish brown (10YR 
4/2) cobbly clay loam, very dark grayish 
brown (10YR 3/2) when moist; mod- 
erate medium subangular blocky struc- 
ture; slightly hard when dry, friable 
when moist, slightly sticky and plastic 
when wet; common fine and very fine 
roots; few fine and many very fine pores; 
25 percent cobblestones and gravel; 


slightly ealeareous ; mildly alkaline; clear 
smooth boundary. 2 to 11 inches thick. 

B2—11 to 16 inches; brown (10YR 5/3) very 
gravelly silty clay loam, dark brown 
(10YR 4/3) when moist; weak fine and 
medium subangular blocky structure; 
slightly hard when dry, friable when 
moist, sticky and plastic when wet; com- 
mon fine and very fine roots; many very 
fine pores; 50 percent gravel and cobble- 
stones; strongly calcareous; moderately 
alkaline; clear smooth boundary. 5 to 12 
inches thick. 

Clea—16 to 22 inches; light gray (10YR 7/2) 
very cobbly loam, pale brown (10YR 
6/3) when moist; massive; soft when 
dry, very friable when moist, nonsticky 
and slightly plastic when wet; common 
fine and very fine roots; many very fine 
pores; 70 percent cobblestones, stones, 
and gravel; strongly calcareous, 40 per- 
cent of the soil mass is strongly ce- 
mented; moderately alkaline; clear, 
wavy boundary. 0 to 12 inches thick. 

C2ca—22 to 42 inches; light gray (10YR 7/2) 
very cobbly loam, pale brown (10YR 
6/3) when moist; massive; soft when 
dry, very friable when moist, nonsticky 
and slightly plastic when wet; few fine 
and very fine roots; few fine and very 
fine pores; 50 percent cobblestones, 
gravel, and stones; strongly calcareous; 
moderately alkaline. 

The thickness of the solum and the depth to a 
horizon of concentrated lime is 10 to 22 inches. The 
A horizon is brown or dark grayish brown when dry 
and very dark grayish brown or dark brown when 
moist. It is loam or clay loam. It is mildly to mod- 
erately alkaline and has fine granular or subangular 
blocky structure. 

The B2 horizon is brown, pale brown, or dark gray- 
ish brown when dry and brown or dark brown when 
moist. The B2 horizon is clay loam, silty clay loam, 
or loam and is 20 to 45 percent cobblestones and 20 
to 50 percent gravel. 

The Сса horizon is clay loam or loam and is 20 to 
45 percent cobbles and 20 to 50 percent gravel. The 
upper part of the Cea horizon is strongly cemented in 
some areas, and it is as much as 60 percent indurated 
caliche fragments. Basalt bedrock or rubble is below 
a depth of 40 to 60 inches. 

Ay—Ayon-Apache association (1 to 9 percent 
slopes). Ayon cobbly clay loam, 1 to 5 percent slopes, 
makes up about 50 percent of this association, and 
Apache cobbly loam, 1 to 9 percent slopes, makes up 
35 percent. Included soils make up the remaining 15 
percent. Areas are more than 640 acres in size in most 
places. 

The Ayon soil is in valleys between basalt ridges, 
and.the Apache soils are on basalt ridges and along 
the upper edges of basalt-capped mesas. Each soil has 
the profile described as representative of its respective 
series. 

Included with these soils in mapping, and making 
up about 5 percent of the mapped acreage, are Rock 
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outerop and Rubble land. Also included, and making 
up about 5 percent each, are Torreon and Capulin 
soils. Rock outcrop is on ledges and ridges, and Rubble 
land is at the bases of ledges and small hills. Torreon 
and Capulin soils are in flat areas on uplands. 

These soils are used for range, wildlife habitat, 
water supply, and community development. Nonirri- 
gated capability subclass VIIs; Malpais range site. 


Bandera series 


The Bandera series consists of deep, somewhat ex- 
cessively drained soils in areas below volcanic cinder 
cones. These soils are underlain by a continuous layer 
of gravel-sized cinders at a depth of 12 to 26 inches. 
They formed in eolian and colluvial material of vol- 
сапіс origin. Slopes are 0 to 25 percent. Elevation is 
6,900 to 7,900 feet. Vegetation is mainly blue grama, 
side-oats grama, and big and little bluestem. The 
average annual precipitation is 16 to 19 inches, and 
the average annual air temperature is 42° to 45° F. 
The length of the frost free season is 110 to 120 days. 

In a representative profile the surface layer is dark 
grayish brown gravelly silt loam 12 inches thick. The 
next layer is grayish brown gravelly sandy loam. 
Gravel-sized cinders are at a depth of 19 inches. The 
soil material is neutral to a depth of 12 inches and 
moderately alkaline below. 

Permeability is moderate. Runoff is slow. Available 
water capacity is 1.5 to 3 inches. Effective rooting 
depth is 12 to 26 inches. The hazard of water erosion 
is moderate, and the hazard of soil blowing is slight. 

These soils are used for range, wildlife habitat, and 
recreation and as a source of material for railroad 
ballast and cinder blocks. 

Representative profile of Bandera gravelly silt loam 
in an area of Bandera association, 0.25 mile west and 
0.2 mile north of the southeast corner sec. 33, T. 30 
N., R. 28 E.: 

А1--0 to 12 inches; dark grayish brown (10YR 
4/2) gravelly silt loam, very dark brown 
(LOYR 2/2) when moist; moderate fine 
granular structure; soft when dry, very 
friable when moist, slightly sticky and 
slightly plastic when wet; many fine 
roots; many fine and very fine inter- 
stitial pores; 35 percent gravel-sized 
cinders; noncalcareous; neutral; clear 
smooth boundary. 6 to 14 inches thick. 

AC—12 to 19 inches; grayish brown (10YR 5/2) 
gravelly heavy sandy loam, very dark 
grayish brown (10YR 8/2) when moist; 
moderate fine granular structure; soft 
when dry, very friable when moist, 
slightly sticky and slightly plastic when 
wet; common fine roots; many fine and 
very fine pores; 35 percent gravel-sized 
cinders; strongly calcareous; moderately 
alkaline; gradual smooth boundary. 0 to 
16 inches thick. 

C—19 to 120 inches; gravel-sized cinders; less 
than 5 percent soil. 

Depth to cinders ranges from 12 to 26 inches. The 
Al horizon is dark gray, dark grayish brown, very 
dark grayish brown, or dark brown when dry and 


dark brown, very dark brown, or very dark grayish 
brown when moist. It is gravelly silt loam or gravelly 


oam. 

The AC horizon is grayish brown, dark grayish 
brown, dark gray, or brown when dry and dark brown 
or very dark grayish brown when moist. It is gravelly 
sandy loam or gravelly loam and is 25 to 35 percent 
cinder gravel. The AC horizon is mildly or moderately 
alkaline and slightly to strongly calcareous. A dis- 
continuous layer of cemented calcium carbonate is 
directly below the AC horizon in some areas. 

Bd— Bandera association (0 to 25 percent slopes). 
Bandera gravelly silt loam, 0 to 25 percent slopes, 
makes up 60 percent of this association; a soil that is 
similar to this Bandera gravelly silt loam except that 
it is 4 to 12 inches thick over cinder gravel makes up 
15 percent; and Cinder land makes up 15 percent. In- 
cluded soils make up the remaining 10 percent. Areas 
are 60 to 400 acres in size. 

The Bandera soil is at the bases of volcanic cones 
on the northern and eastern sides of the cones. It has 
the profile described as representative of the series. 
The soil that is similar to the Bandera soil is transi- 
tional between the Bandera soil and the cinder land 
and is interspersed between them in the landscape. 
Cinder land is on cinder cones; it is very similar to 
the Bandera soil except that 0 to 4 inches of soil 
material overlies the cinders. Slopes of the cinder land 
range from 10 to 80 percent. 

Included with these soils in mapping are Apache, 
Ayon, and Fallsam soils on basalt flows and Capulin 
and La Brier soils in depressions. The included soils 
on basalt flows make up about 5 percent of the 
mapped acreage; those in depressions also make up 
about 5 percent. 

This association is used for range, wildlife habitat, 
and recreation and as a source of material used for 
railroad ballast and cinder blocks. Bandera gravelly 
silt loam in nonirrigated capability subclass Vle, 
Cinder land in nonirrigated capability subclass VIIIs; 
Bandera soils in Cinder range site. 


Bankard series 


The Bankard series consists of deep, well drained 
soils on flood plains or stream terrances. These soils 
are subject to flooding from ephemeral streams. They 
formed in river-worked alluvium. Slopes are 0 to 3 
percent. Elevation is 4,300 to 5,300 feet. Vegetation 
is mainly sand sagebrush, big bluestem, and blue 
grama. The average annual precipitation is 14 to 17 
inches, and the average annual air temperature is 50° 
to 57° F. The length of the frost free season is 175 to 
185 days. 

In а representative profile the surface layer is brown 
loamy sand about 7 inches thick. The substratum to а 
depth of 77 inches is yellowish brown and light yellow- 
ish brown sand with a few thin strata of sandy loam 
or loam. The soil material is neutral and noncalcareous 
to a depth of 7 inches and mildly alkaline and calcare- 
ous below. 

Permeability is rapid. Runoff is slow. Available 
water capacity is 3 to 6 inches. Effective rooting depth 
is 60 inches or more. Seasonal overflow is variable ac- 
cording to local conditions; it occurs once every five 
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years to twice a year. The hazard of soil blowing on 
d soil is severe. The hazard of water erosion is 
slight. 

These soils are used for range and wildlife habitat. 

Representative profile of Bankard loamy sand in the 
NWIASWI1A sec. 17, T. 28 N., В. 87 E.: 

А1—0 to 7 inches; brown (10YR 5/3) loamy 
sand, dark brown (10YR 4/3) when 
moist; very weak medium subangular 
blocky structure; soft when dry, very 
friable when moist, nonsticky and non- 
plastic when wet; few coarse and fine 
roots; many interstitial pores; noncal- 
careous; neutral; gradual wavy bound- 
ary. 3 to 19 inches thick. 

C1—7 to 50 inches; yellowish brown (10YR 5/4) 
sand, brown (10YR 4/3) when moist; 
single grained; loose when dry and 
moist, nonsticky and nonplastic when 
wet; few fine roots; many interstitial 
pores; 5 percent fine gravel; a few thin 
strata of sandy loam and loam mostly at 
depths of 24 to 27 inches; slightly cal- 
careous; mildly alkaline; gradual smooth 
boundary. 30 to 90 inches thick. 

C2—50 to 77 inches; light yellowish brown (10YR 
6/4) sand, yellowish brown (10YR 5/4) 
when wet; single grained; loose when 
dry and moist, nonsticky and nonplastic 
when wet; few very fine roots; many 
interstitial pores; 10 percent fine gravel; 
slightly caleareous; mildly alkaline. 

The soil is neutral to moderately alkaline. The A 
horizon is brown or pale brown when dry and brown 
or dark brown when moist. Texture is loamy sand or 
sand. 

The C horizon is loamy sand or sand with thin 
strata of sandy loam or loam. Gravel content ranges 
from 0 to 25 percent; pebbles are fine to medium in 
size and are water rounded. 

Bk—Bankard loamy sand (0 to 3 percent slopes). 

This soil is in river-worked alluvium on flood plains 
and stream terraces in long, narrow areas of 40 to 200 
acres. 
Included with this soil in mapping, and making up 
about 15 percent of the mapped acreage, is a soil that 
is similar to this Bankard soil but that does not have 
thin strata of loam or sandy loam. This included soil 
is in stream channels. Also included in the same land- 
scape position as this Bankard soil are Manzano and 
Valent soils. These soils each make up about 5 per- 
cent of the mapped acreage. 

This soil is used for range and wildlife habitat. Non- 
и capability subclass VIe; Deep Sand range 
site. 


Capulin series 


The Capulin series consists of deep, well drained 
soils on alluvial fans and valley fill around basalt 
cones and volcanic vents. These soils formed in a 
mixture of residuum and alluvium weathered from 
basalt and eolian material. Slopes are 0 to 5 percent. 
Elevation is 5,000 to 7,000 feet. Vegetation is mainly 
blue grama, galleta, and side-oats grama. The average 


annual precipitation is 14 to 18 inches, and the average 
annual air temperature is 47° to 53° F. The length 
of the frost free season is 140 to 180 days. 

In a representative profile (fig. 7) the surface layer 
is dark grayish brown ћеату ТОМ about 10 inches 
thick. The subsoil is grayish brown and brown clay 
loam 21 inches thick. The substratum to a depth of 
41 inches is very pale brown loam. Below this to a 
depth of 66 inches, it is white cobbly loam. The soil 
material is slightly calcareous and mildly alkaline to 
moderately alkaline to a depth of 31 inches and 
strongly calcareous and moderately alkaline below. 

Permeability is moderate. Runoff is medium. Avail- 
able water capacity is 6 to 9 inches. Effective rooting 


Figure 7.—Profile of Capulin loam, 0 to 5 percent slopes. 


14 SOIL SURVEY 


depth is 40 to 60 inches. The hazards of soil blowing 
and water erosion on bare soil are moderate. 
These soils are used for range and wildlife habitat. 
Representative profile of Capulin loam, from an 
area of Capulin-Apache complex, 4 miles west of 
Clayton on U.S. Highway 64; 1,450 feet west and 200 
е Od of the southeast corner of sec. 11, T. 26 N., 


А1—0 to 8 inches; dark grayish brown (10YR 
4/2) heavy loam, very dark grayish 
brown (10YR 8/2) when moist; weak 
fine granular structure; slightly hard 
when dry, very friable when moist, 
slightly sticky and slightly plastic when 
wet; many fine roots; many very fine 
pores; many dark mineral grains in the 
sand- and silt-sized fractions; slightly 
calcareous; mildly alkaline; abrupt 
smooth boundary. 3 to 10 inches thick. 

A3—3 to 10 inches; dark grayish brown (10YR 
4/2) heavy loam, very dark grayish 
brown (10YR 8/2) when moist; mod- 
erate medium prismatic structure part- 
ing to weak fine subangular blocky; 
slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic 
when wet; common fine roots; few fine 
and many very fine pores; many dark 
mineral grains in the sand- and silt-sized 
fractions; moderately calcareous; mildly 
alkaline; clear smooth boundary. 0 to 10 
inches thick. 

B21t—10 to 18 inches; grayish brown (10YR 
5/2) clay loam, very dark grayish brown 
(10YR 3/2) when moist; moderate me- 
dium prismatic structure parting to 
strong medium  subangular blocky; 
slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic 
when wet; few fine roots; common fine 
and very fine pores; many insect cavities 
lined with clay films; few thin clay films 
on peds; many dark mineral grains in 
the sand- and silt-sized fractions; 5 to 
10 percent basalt pebbles; moderately 
caleareous; few fine lime nodules; mod- 
erately alkaline; clear irregular bound- 
ary. 5 to 10 inches thick. 

B22t—18 to 31 inches; brown (10YR 5/3) light 
clay loam, dark brown (10YR 4/3) when 
moist; strong medium subangular blocky 
structure; very hard when dry, friable 
when moist; slightly sticky and slightly 
plastic when wet; few fine and coarse 
roots; few very fine pores; few thin clay 
films; many dark mineral grains in the 
sand- and silt-sized fractions; 5 to 10 
percent basalt pebbles; moderately cal- 
careous; few concretions of segregated 
lime; moderately alkaline; clear irregu- 
lar boundary. 12 to 20 inches thick. 

Clea—31 to 41 inches; very pale brown (10YR 
7/3) loam, brown (10YR 5/3) when 
moist; massive; slightly hard when dry, 


friable when moist, slightly sticky and 
slightly plastic when wet; few fine roots; 
common fine and very fine pores; many 
dark mineral grains in the sand- and 
silt-sized fractions; 15 percent. basalt 
fragments, mostly pebbles and a few 
cobblestones; strongly calcareous; lime 
segregated in concretions and on outside 
of basalt fragments; moderately alka- 
line; clear irregular boundary. 6 to 12 
inches thick. 

C2ca—41 to 66 inches; white (10YR 8/2) cobbly 
loam, very pale brown (10YR 7/3) when 
moist; massive; very hard when dry, 
firm when moist, weakly cemented when 
wet; many very fine pores; many dark 
mineral grains in the sand- and silt-sized 
fractions; 30 percent basalt fragments 
typically more than 8 inches in diameter; 
strongly calcareous; moderately alkaline. 

The thickness of the solum and the depth of the 
Cica horizon is 20 to 40 inches. Basalt bedrock is at a 
depth of more than 40 inches. Cobblestones or gravel 
make up 5 to 15 percent of the soil above a depth of 
40 inches, 

The A horizon is dark grayish brown or brown when 
dry and dark brown or very dark grayish brown when 
moist. It is loam, silt loam, or clay loam and is neutral 
to moderately alkaline. 

The B horizon is brown, grayish brown, or pale 
brown when dry and brown, dark brown, very dark 
grayish brown, or dark grayish brown when moist. It 
is clay loam or silty clay loam. Rock fragments make 
up less than 15 percent of the Сса horizon above a 
depth of 40 inches, but they commonly make up 15 to 
75 percent of that horizon below. 

Сас—Сарићп loam, 0 to 5 percent slopes. This soil 
is on valley-filling slopes above basalt-capped terraces. 
Areas are mostly 10 to 100 acres in size. 

Included with this soil in mapping are Torreon soils 
as slickspots in depressions and Apache and Ayon 
soils on ridges of basalt and near basalt flows. The 
Torreon soils make up about 10 percent of the mapped 
acreage, and the Apache and Ayon soils each make up 
about 5 percent. Also included near basalt flows is a 
soil that is similar to this Capulin soil except that 
basalt bedrock is at a depth of 20 to 40 inches. It 
makes up about 10 percent of the mapped acreage. 

This soil is used for range and wildlife habitat. Irri- 
gated capability unit Пе-6, nonirrigated capability 
unit IVe-2; Loamy range site. 

Ch—Capulin-Apache complex (1 to 9 percent 
slopes). Capulin loam, 1 to 5 percent slopes, makes up 
about 50 percent of this complex; Apache cobbly loam, 
1 to 9 percent slopes, makes up 15 percent; and Ayon 
cobbly clay loam, 1 to 5 percent slopes, makes up 15 
percent. These soils are in areas of 40 to 640 acres. 

The Capulin soil is on alluvial fans and valley sides 
above basalt-capped terraces. The Apache soil is on 
ridges, narrow breaks, and fingers of basalt. The Ayon 
soil is on alluvial-colluvial fans at the mouths of ar- 
royos and at the bases of colluvial slopes. The Capulin 
and Apache soils have the profiles described as repre- 
sentative for their respective series. The Ayon soil 
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has a profile similar to the one described as repre- 
sentative of its series except that cobbles make up 25 
to 60 percent of the surface layer. 

Included with these soils in mapping are Torreon 
and La Brier soils and a soil that is similar to these 
Capulin and Apache soils except that bedrock is at a 
depth of 20 to 40 inches. These included soils each 
make up about 5 percent of the mapped acreage. The 
Torreon and La Brier soils are іп depressions, and the 
included moderately deep soil is in transitional areas 
between the Apache and Capulin soils. 

These soils are used for range and wildlife habitat. 
Nonirrigated capability subclass VIs; Capulin loam 
in Loamy range site, Apache cobbly loam and Ayon 
cobbly clay loam in Malpais range site. 


Carnero series 


The Carnero series consists of well drained soils 
that are moderately deep over sandstone bedrock. 
These soils are on upland plateaus. They formed in 
mixed eolian deposits and residuum weathered from 
sandstone. Slopes are 0 to 5 percent. Elevation is 4,500 
to 6,700 feet. Vegetation is mainly blue grama, side- 
oats grama, hairy grama, three-awn, galleta, wolftail, 
winterfat, and broom snakeweed. The average annual 
precipitation is 14 to 18 inches, and the average annual 
air temperature is 49° to 57° F. The length of the 
frost free season is 140 to 180 days. 

In a representative profile the surface layer is brown 
loam about 3 inches thick. The subsoil is about 25 
inches thick. It is brown clay loam in the upper part 
and brown clay in the lower part. It rests on sand- 
stone bedrock at a depth of 28 inches. The soil ma- 
terial is noncaleareous and neutral throughout. 

Permeability is slow. Runoff is medium. Available 
water capacity is 3.5 to 5 inches. Effective rooting 
depth is 20 to 40 inches. The hazards of water erosion 
and soil blowing are. moderate. 

These soils are used for range, wildlife, habitat, and 
water supply. 

Representative profile of Carnero loam, from an 
area of Carnero-Partri complex, in the center of sec. 
14, T. 23 N., В. 81 E.: 

А1--0 to 3 inches; brown (7.5YR 5/4) loam, 
dark brown (7.5YR 8/2) when moist; 
weak medium subangular blocky struc- 
ture; slightly hard when dry, friable 
when moist, slightly sticky and slightly 
plastic when wet; few medium and 
common fine and very fine roots; many 
very fine pores; neutral; clear smooth 
boundary. 2 to 6 inches thick. 

B1t—3 to 9 inches; brown (7.5YR 5/4) light clay 
loam, dark brown (7.5YR 3/3) when 
moist; weak medium subangular blocky 
structure; slightly hard when dry, fri- 
able when moist, slightly sticky and 
plastic when wet; few medium and com- 
mon fine and very fine roots; common 
very fine pores; many thin clay films 
on peds; neutral; clear smooth boundary. 
4 to 7 inches thick. 

B21t—9 to 13 inches; brown (7.5YR 5/4) heavy 


clay loam, dark brown (7.5YR 4/3) 
when moist; moderate medium subangu- . 
lar blocky structure; hard when dry, 
friable when moist, slightly sticky and 
plastic when wet; few medium and com- 
mon fine and very fine roots; few fine 
and very fine pores; continuous thin clay 
films on реда; neutral; clear smooth 
boundary. 3 to 6 inches thick. 

B22t.—13 to 22 inches; brown (7.5YR 5/4) clay, 
dark brown (7.5YR 4/4) when moist; 
strong medium subangular blocky struc- 
ture; hard when dry, firm when moist, 
sticky and plastic when wet; few medium 
and соттоп fine and very fine roots; 
few very fine pores; continuous mod- 
erately thick clay films on peds; neutral; 
clear wavy boundary. 6 to 12 inches 


thick. 

B23t—22 to 28 inches; brown (7.5YR 5/4) clay, 
dark brown (7.5YR 4/4) when moist; 
strong medium subangular blocky struc- 
ture; hard when dry, firm when moist, 
sticky and plastic when wet; few medium 
and eommon fine and very fine roots; 
few very fine pores; continuous mod- 
erately thick clay films оп peds; 10 per- 
cent subangular gravel; neutral; abrupt 
wavy boundary. 3 to 9 inches thick. 

R—28 inches; fractured sandstone with carbonate 
coatings on undersides of rocks. 

The solum extends to bedrock and ranges from 20 
to 40 inches in thickness. Coarse fragments make up 
0 to 5 percent of the soil material. 

The A horizon is loam, sandy loam, or light clay 
loam. Structure is weak granular or weak subangular 
blocky. 

The B2t horizon is pale brown, brown, or dark 
yellowish brown when dry and brown, dark brown, or 
dark yellowish brown when moist. It is heavy clay 
loam or clay. The B2t horizon is noncalcareous in the 
upper part and noncalcareous to moderately calcareous 
in the lower part. It is neutral to moderately alkaline 
throughout. 

СпС--Сагпего loam, 0 to 5 percent slopes. This soil 
is in areas of 120 to more than 640 acres. These areas 
are parallel to drainageways and are on uplands. 

Included with this soil in mapping, and making up 
about 10 percent of the mapped acreage, are Traves- 
silla soils and Rock outcrop. A soil that is similar to 
this Carnero loam but that has less than 35 percent 
clay in the subsoil is also included. This soil makes up 
10 percent of the mapped acreage. Also included are 
Partri soils, which make up 10 percent, and slickspots 
from which all of the surface layer has been removed, 
which make up 5 percent. Travessilla soils and Rock 
outerop are around the edges of sandstone breaks and 
near drainage channels. АП other included soils are 
in flat or concave areas. 

This soil is used for range, wildlife habitat, and 
water supply. Irrigated capability unit IIIe-9, non- 
irrigated capability subclass VIe; Loamy range site. 

Cp—Carnero-Partri complex (0 to 5 percent slopes). 
Carnero loam, 0 to 5 percent slopes, makes up about 
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52 percent of this complex, and Partri silty clay loam, 
0 to 8 percent slopes, makes up 40 percent. Included 
soils make up the remaining 8 percent. Áreas are 160 
acres or more. 

The Carnero soil is on low ridges and is intermediate 
between areas of sandstone ridges and ledges and 
areas of the Partri soil, which is in flatter areas away 
from exposures of sandstone in most places. The 
Carnero and Partri soils each have the profile de- 
Scribed as representative of their respective series. 

Included with these soils in mapping, and making 
up about 2 percent each of the mapped acreage, are 
Escabosa and Travessilla soils, slickspots, and Rock 
outcrop. Escabosa and Travessilla soils and Rock out- 
crop are on or near sandstone ridges and ledges. Slick- 
spots, areas in which the subsoil is exposed at the 
surface, are in depressions. 

These soils are used for range and wildlife habitat. 
Irrigated capability unit IIIe-9, nonirrigated capability 
subclass VIe; Loamy range site. 


Colmor series 


The Colmor series consists of deep, well drained 
soils on uplands. These soils formed in mixed eolian 
material that was deposited over sandstone or shale. 
Slopes are 0 to 5 percent. Elevation is 5,400 to 7,000 
feet. Vegetation is mainly blue grama, galleta, three- 
ауғп, and broom snakeweed. The average annual pre- 
cipitation is 14 to 18 inches, and the average annual 
air temperature is 46? to 54? F. The length of the 
frost free season is 140 to 170 days. 

In a representative profile the surface layer is brown 
light silty clay loam about 10 inches thick. The subsoil 
is brown silty clay loam 20 inches thick. The sub- 
stratum is pale brown clay loam. Sandstone bedrock 
is at а depth of 44 inches. The soil material is mod- 
erately alkaline and strongly calcareous throughout. 

Permeability is moderately slow. Runoff is medium. 
Available water capacity is 6 to 10 inches. Effective 
rooting depth is 40 to 60 inches or more. The hazards 
of soil blowing and water erosion are moderate. 

These soils are used for range, wildlife habitat, and 
water supply.. | 

Representative profile ої Colmor silty clay loam, 0 
to 5 percent slopes, 50 feet east of gate in the NW14 
SWIM, sec. 8, T. 24 N., В. 30 E.: 

А1—0 to 10 inches; brown (10YR 4/3) light silty 
clay loam, dark brown (10YR 3/3) 
when moist; weak fine granular struc- 
ture; slightly hard when dry, friable 
when moist, slightly sticky and slightly 
plastic when wet; many fine roots; com- 
mon fine and very fine pores; common 
fine insect casts; strongly calcareous; 
moderately alkaline; clear smooth bound- 
ary. 9 to 17 inches thick. 

B2—10 to 18 inches; brown (10YR 5/3) silty 
clay loam, brown (10YR 4/3) when 
moist; weak medium subangular blocky 
structure; hard when dry, firm when 
moist, sticky and plastic when wet; 
many fine roots; many fine pores; com- 
mon fine insect casts; strongly calcare- 


ous; moderately alkaline; clear wavy 
boundary. 6 to 16 inches thick. 

B3ca—18 to 30 inches; brown (10YR 5/3) silty 
clay loam, brown (10YR 4/3) when 
moist; weak, medium, subangular blocky 
structure; hard when dry, firm when 
moist, sticky and plastic when wet; 
many fine roots; many fine pores; few 
fine insect casts; few fine soft lime 
masses; strongly calcareous; moderately 
alkaline; clear wavy boundary. 7 to 14 
inches thick. | 

Сіса--80 to 44 inches; pale brown (10YR 6/3) 
clay loam, brown (10YR 5/3) when 
moist; weak, medium, subangular blocky 
structure; hard when dry, firm when 
moist, sticky and plastic when wet; few 
fine roots; common fine and very fine 
pores; few fine threads and soft lime 
masses; strongly calcareous; moderately 
alkaline; abrupt wavy boundary. 10 to 20 
inches thick. 

R—44 inches; sandstone bedrock. 

Depth to sandstone or shale bedrock is more than 
40 inches. Texture is heavy loam, silt loam, clay loam, 
or silty clay loam throughout. These soils are moder- 
ately to strongly calcareous in the A and B horizons, 
and higher concentrations of carbonates are in the 
lower part of the B horizon and in the С horizon. 

The A horizon is brown or dark brown when dry. 
The B horizon is brown, pale brown, or yellowish 
brown when dry and brown or dark yellowish brown 
when moist. The Cca horizon is pale brown or very 
pale prown when dry and pale brown or brown when 
moist. 

CrC—Colmor silty clay loam, 0 to 5 percent slopes. 
This soil is on uplands around playa lakes in areas of 
100 to more than 1,000 acres. 

Ineluded with this soil in mapping, and making up 
10 percent of the mapped acreage, are Gruver and 
Sherm soils in depressions. Included Litle and Traves- 
silla soils make up 5 percent. Also included are small 
areas of Vermejo soils. 

This soil is used for range, wildlife habitat, and 
water supply. Irrigated capability unit IVe-6, non- 
irrigated capability subclass IVe-2; Clayey range site. 


Dalcan series 


The Dalean series consists of well drained soils that 
are moderately deep to andesite bedrock. These soils 
are on the sides of ridges and mountains (fig, 8). They 
formed in residuum and colluvium weathered from 
andesite. Slopes are 9 to 45 percent. Elevation is 7,200 
to 8,700 feet. Vegetation is mainly mountain muhly, 
pine dropseed, fringed sagebrush, and indiangrass. 
The average annual precipitation is 18 to 22 inches, 
and the average annual air temperature is 40? to 45? F. 
The length of the frost free season is 80 to 110 days. 

In a representative profile the surface layer is about 
18 inches thick. It is dark gray cobbly silt loam in the 
upper 6 inches and dark grayish brown cobbly silty 
clay loam in the lower 12 inches. Тһе subsoil is brown 
very cobbly clay about 13 inches thick. It rests on 
fractured andesite bedrock at a depth of 31 inches. 
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Figure 8.—View of Dalcan-Rock outcrop complex near the top of Sierra Grande. 


The soil material is noncalcareous and neutral through- 
out. 

Permeability is slow. Runoff is rapid. Available 
water capacity is 1.5 to 3 inches. Effective rooting 
depth is 20 to 40 inches. The hazard of water erosion 
is severe, and the hazard of soil blowing is slight. 

'These soils are used for range, wildlife habitat, and 
water supply. 

Representative profile of Dalcan cobbly silt loam 
from an area of Dalean-Rock outcrop complex, in the 
SEIASEIASE, sec. 30, T. 29 N., К. 29 E.: 

А1—0 to 6 inches; dark gray (10YR 4/1) cobbly 
silt loam, black (10YR 2/1) when moist; 
moderate medium granular structure; 
slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic 
when wet; many fine and very fine roots; 
many fine pores; 15 percent angular 
stones and cobblestones; neutral; clear 
smooth boundary. 3 to 17 inches thick. 

A3—6 to 18 inches; dark grayish brown (10YR 
4/2) cobbly silty clay loam, very dark 
brown (10YR 2/2) when moist; moder- 
ate medium granular structure; slightly 
hard when dry, friable when moist, 
slightly sticky and slightly plastic when 
wet; many fine and very fine roots; many 


fine pores; 50 percent angular cobble- 
stones and stones; neutral; clear: wavy 
boundary. 0 to 18 inches thick. 

to 31 inches; brown (10YR 5/8) very 
cobbly clay, dark brown (10YR 3/3) 
when moist; moderate fine granular 
structure; hard when dry, friable when 
moist, sticky and plastic when wet; com- 
mon fine and very fine roots; common 
fine pores; 70 percent angular cobble- 
stones and stones; neutral; abrupt wavy 
boundary. 5 to 18 inches thick. 

R—31 inches; fractured andesite bedrock. 

The depth to bedrock is 20 to 40 inches. The content 
of rock fragments increases with depth. The profile is 
mostly noncalcareous, but in places the material di- 
rectly above or in fractures in the bedrock is slightly 
calcareous. 

The A horizon is silt loam, silty clay loam, loam, or 
clay loam. It is 10 to 60 percent coarse fragments. 

The B2t horizon is pale brown or brown when dry 
and brown or dark brown when moist. It is clay or 
silty clay. It is 50 to 90 percent rock fragments. 

Da—Dalean-Rock outcrop complex (9 to 45 percent 
slopes). Dalcan cobbly silt loam, 9 to 45 percent slopes, 
makes up about 50 percent of this complex; Rock out- 
crop makes up 15 percent; and Rubble land makes up 
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10 percent. The remaining 25 percent is included soils. 
eas are more than 640 acres in size and are on 
Sierra Grande. 

Dalcon soils are on the sides and Rock outcrop is 
on the tops of mountains and ridges. Rubble land is on 
talus slopes. The Пајсап soil has the profile described 
ав representative of the series. 

Included with this complex in mapping, and making 
up about 15 and 10 percent, respectively, of the mapped 
acreage, are Raton soils near the top of Sierra Grande 
and Des Moines soils in less sloping areas. 

This complex is used for range, wildlife habitat, and 
water supply. Nonirrigated capability subclass VIIs; 
Dalean cobbly silt loam in Mountain Grassland range 
Site, Rock outcrop not assigned to a range site. 


Dallam series 


The Dallam series consists of deep, well drained soils 
on uplands of the High Plains. These soils formed in 
eolian sediment. Slopes are 0 to 5 percent. Elevation 
18 4,300 to 6,000 feet. Vegetation is mainly blue grama, 
side-oats grama, bluestem grasses, small soapweed 
(yucca), and sand sagebrush. The average annual 
precipitation is 14 to 17 inches, and the average annual 
temperature is 49° to 57° Е. The length of the frost 
free season is 165 to 185 days. 

In a representative profile the surface layer is brown 
fine sandy loam 11 inches thick. The subsoil extends 
to a depth of 72 inches. It is brown, yellowish red, and 
light reddish brown sandy clay loam. The soil material 
is noncalcareous in the upper 26 inches, slightly eal- 
careous to a depth of 53 inches, and strongly calcare- 
ous below. It is mildly alkaline to a depth of 53 inches 
and moderately alkaline below. 

Permeability is moderate. Runoff is slow or medium. 
Available water capacity is 7.5 to 10 inches. Effective 
rooting depth is 60 inches or more. 

These soils are used for range, irrigated crops, pas- 
ture, nonirrigated crops, and wildlife habitat. 

Representative profile of Dallam fine sandy loam, 
0 to 5 percent slopes, 880 feet north and 350 feet west 
0 Ше south quarter corner of sec. 85, Т. 19 N., В. 


А1—0 to 11 inches; brown (7.5YR 4/4) fine sandy 
loam, dark reddish brown (БУВ 8/4) 
when moist; weak fine granular struc- 
ture; soft when dry, friable when moist, 
slightly sticky and slightly plastic when 
wet; many fine and very fine roots; many 
very fine interstitial pores; mildly alka- 
line; clear smooth boundary. 5 to 14 
inches thick. 

B21t—11 to 26 inches; brown (7.5YR 5/4) sandy 
clay loam, reddish brown (5YR 4/4) 
when moist; moderate medium prismatic 
structure parting to moderate medium 
subangular blocky; hard when dry, fri- 
able when moist, sticky and plastic when 
wet; many fine and very fine roots; few 
fine and many very fine pores; continu- 
ous thin clay films on peds; mildly alka- 
line i clear wavy boundary. 8 to 18 inches 


ick. 
B22tca—26 to 36 inches; yellowish red (БУВ, 5/6) 


heavy sandy clay loam, reddish brown 
(БҮК 4/4) when moist; moderate me- 
dium prismatic structure parting to mod- 
erate medium subangular blocky; very 
hard when dry, firm when moist, sticky 
and plastic when wet; many fine and 
very fine roots; few fine and many very 
fine pores; continuous thin clay films on 
peds; slightly calcareous; mildly alka- 
line; gradual wavy boundary. 6 to 20 
inches thick. 

B28tca—36 to 58 inches; yellowish red (БУВ, 5/6) 
sandy clay loam, yellowish red (5YR 
4/6) when moist; weak medium sub- 
angular blocky structure; slightly hard 
when dry, friable when moist, sticky and 
plastic when wet; few very fine pores; 
few thin clay films on peds; few small 
soft masses and threads of lime; slightly 
caleareous; mildly alkaline; clear wavy 
boundary. 12 to 20 inches thick. 

B24tca—53 to 72 inches; light reddish brown 
(5YR 6/4) sandy clay loam, reddish yel- 
low (БУВ, 6/6) when moist; weak me- 
dium subangular blocky structure; hard 
when dry, friable when moist, sticky and 
plastic when wet; many fine pores; many 
medium and large soft masses of lime; 
strongly calcareous; moderately alkaline. 

Depth to a horizon of lime accumulation is 16 to 32 
inches. The solum is more than 60 inches thick. 

The A horizon is brown or reddish brown when dry 
and dark brown or dark reddish brown when moist. 
It is loamy sand or fine sandy loam. 

The B2t horizon is brown, reddish brown, light red- 
dish brown, or yellowish red when dry and reddish 
brown, reddish yellow, or yellowish red when moist. 
It is sandy clay loam or clay loam and is mildly or 
moderately alkaline. 

DhC—Dallam loamy sand, 0 to 5 percent slopes. 
This soil is in areas of dunes. Mapped areas are 160 to 
640 acres in size and vary in shape. This soil has a 
profile similar to the one described as representative 
of the series except that the surface layer is loamy 
sand as much as 20 inches thick or more. 

Included with this soil in mapping, and making up 
10 percent of the mapped acreage, is a soil that is 
similar to this Dallam soil except that it is calcareous 


‘to the surface. Also included are Spurlock loamy sand, 


which makes up 5 percent; Valent and Vingo soils, 
which together make up 5 percent; and Rickmore soils, 
which make up less than 1 percent. The soil that is 
similar to this Dallam soil is in smoother areas. Spur- 
lock, Valent, and Vingo soils are in areas of dunes. 
Rickmore soils are in depressions. 

The hazard of soil blowing is severe, and the hazard 
of water erosion is slight. Runoff is slow. These soils 
are used for range, wildlife habitat, and irrigated and 
nonirrigated crops. Irrigated capability unit Ше-10, 
ое capability unit IVe-3; Deep Sand range 
site. 

DmC—Dallam fine sandy loam, 0 to 5 percent slopes. 
This soil is in areas of 160 to 640 acres. It has the 
profile described as representative of the series. 

Included with this soil in mapping, and making up 
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10 percent of the mapped acreage, is а soil that is 
similar to this Dallam soil except that it is calcareous 
to the surface. Also included are Dallam loamy sand 
and Vingo loamy sand, which together make up 5 per- 
cent, and Rickmore soils, which make up 5 percent. 
Тһе included Dallam and Vingo soils are in areas of 
dunes and on the leeward sides of dunes. Included soils 
of limited extent are Valent loamy sand and Spurlock 
loamy sand. 

Runoff is slow or medium. The hazards of water 
erosion and soil blowing are moderate. The soil is used 
for irrigated and nonirrigated crops, range, and wild- 
life habitat. Irrigated capability unit IITe-4, nonirri- 
gated capability unit IVe-1; Sandy range site. 


Des Moines series 


The Des Moines series consists of deep, well drained 
soils on the sides of mountains and ridges. These soils 
formed in alluvium, colluvium, and residuum weathered 
from mixed igneous rocks. Slopes are 15 to 70 percent. 
Elevation is 7,000 to 8,200 feet. Vegetation is mainly 
mountain muhly, blue grama with an overstory of one- 
seed juniper, pinon pine, and ponderosa pine. The 
average annual precipitation is 18 to 22 inches, and 
the average annual air temperature is 42° to 45° F. 
The length of the frost free season is 90 to 142 days. 

In a representative profile the surface layer is very 
dark grayish brown cobbly silt loam about 4 inches 
thick. The subsoil is about 32 inches thick. It is very 
dark grayish brown very cobbly silty clay in the upper 
part and dark grayish brown very cobbly silty clay in 
the lower part. The substratum to a depth of 48 inches 
is light yellowish brown very stony sandy clay loam. 
The soil material is nonealeareous and neutral to a 
depth of 36 inches and slightly calcareous and mildly 
alkaline below. 

Permeability is slow. Runoff is rapid. Available 
water capacity is 2.5 to 5 inches. Effective rooting 
depth is more than 40 inches. The hazard of water 
erosion is severe, and the hazard of soil blowing is 
slight. 

These soils are used for range, wildlife habitat, and 
water supply. 

Representative profile of Des Moines cobbly silt 
loam, from an area ої Des Moines-Rock outcrop com- 
plex, 2,300 feet north and 700 feet east of the south- 
west corner of sec. 30, T. 29 N., Е. 29 E: 

1—0 to 4 inches; very dark grayish brown 
(10YR 3/2) cobbly silt loam, black 
(10YR 2/1) when moist; weak fine gran- 
ular structure; soft when dry, very fri- 
able when moist, slightly sticky and 
slightly plastic when wet; many fine 
roots; common very fine pores; 20 per- 
cent gravel, cobblestones, and stones; 
neutral; clear smooth boundary. 4 to 18 
inches thick. 

В1—4 to 18 inches; very dark grayish brown 
(10YR 3/2) very cobbly silty clay loam, 
very dark gray (10YR 3/1) when moist; 
moderate fine subangular blocky struc- 
ture; hard when dry, very friable when 
moist, sticky and plastic when wet: many 
fine roots; many very fine pores; 60 per- 


cent gravel, cobblestones, and stones; 
neutral; abrupt irregular boundary. 4 to 
14 inches thick. 

B2t—18 to 36 inches; dark grayish brown (10YR 
4/2) very cobbly silty clay, very dark 
grayish brown (10YR 3/2) when moist; 
strong fine angular and subangular 
blocky structure; very hard when dry, 
firm when moist, sticky and plastic when 
wet; few fine and very fine roots; few 
very fine pores; 30 percent gravel and 
cobblestones and 30 percent stones ; many 
moderately thick clay films on peds; neu- 
tral; abrupt irregular boundary. 13 to 40 
inches thick. 

С--36 to 48 inches; light yellowish brown (10YR 
6/4) very stony sandy clay loam, dark 
yellowish brown (10YR 4/4) when 
moist; massive; soft when dry, very fri- 
able when moist, slightly sticky and 
slightly plastic when wet; few fine and 
very fine pores; 50 percent stones 
-and boulders and 40 percent cobblestones 
and gravel; slightly calcareous; mildly 
alkaline. 

The solum is 24 to 60 inches thick. Depth to bedrock 
is more than 40 inches. Some profiles have an organic 
surface horizon 1 to 8 inches thick. 

The A horizon is very dark grayish brown, very 
dark gray, or dark grayish brown when dry and dark 
brown, very dark brown, or black. when moist. Stones, 
cobblestones, and gravel make up 20 to 75 percent of 
the A horizon. Texture is loam, silt loam, or light clay 


loam. 

The B2t horizon is brown, dark brown, or dark 
grayish brown when dry and dark brown, very dark 
grayish brown, or very dark brown when moist. It is 
40 to 90 percent cobblestones, stones, and gravel. Tex- 
ture is clay, silty clay, or heavy silty clay loam. 

The profile does not include a C horizon in some 
places where bedrock is directly below the Bat horizon. 
The C horizon, when present, is 75 to 90 percent 
gravel, cobblestones, stones, and boulders. 

Dr—Des Moines-Rock outcrop complex (15 to 70 
percent slopes). Des Moines cobbly silt loam, 15 to 70 
percent slopes, makes up 60 percent of this complex, 
and Rock outcrop makes up 15 percent. The remaining 
25 percent is included soils. Areas are 160 to 640 acres 
in size. 

Des Moines soils are on the sides of mountains and 
ridges, and Rock outcrop is on ridgetops and in areas 
of the Des Moines soils. The Des Moines soil has the 
profile described as representative of the series. 

Included with this complex in mapping, and making 
up 10 percent each of the mapped acreage, are Dalean 
and Raton soils. These soils are in areas of transition 
between Des Moines soils and Rock outcrop. Also 
included is an undifferentiated colluvial soil in water- 
ways and near recent slides. This soil makes up 5 per- 
cent of the mapped acreage. 

This complex is used for range, wildlife habitat, and 
water supply. Nonirrigated capability subclass VIIs; 
Des Moines cobbly silt loam in Mountain Grassland 
range site, Rock outcrop not assigned to a range site. 
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Dioxice series 


The Dioxice series consists of deep, well drained soils 
on uplands. These soils formed in mixed alluvial and 
eolian material over old caliche beds. Slopes are 0 to 5 
percent. Elevation is 5,000 to 7,000 feet. Vegetation 
is mainly blue grama, side-oats grama, and buffalo- 
grass. The average annual precipitation is 15 to 18 
inches, and the average annual air temperature is 
49? to 54? F. The length of the frost free season is 
140 to 180 days. 

In a representative profile the surface layer is 
grayish brown loam 4 inches thick. The subsoil is about 
20 inches thick. It is grayish brown silty clay loam in 
the upper part and pale brown clay loam in the lower 
part. The substratum is very pale brown loam. Indu- 
rated caliche is at а depth of 46 inches. The soil mate- 
rial is slightly calcareous in the upper 13 inches, 
moderately calcareous in the next 11 inches, and 
strongly caleareous below. Reaction is mildly alkaline 
in the upper 4 inches and moderately alkaline below. 

Permeability is moderate. Runoff is medium. Avail- 
able water capacity is 5 to 10 inches. Effective rooting 
depth is 40 inches or more. The hazards of water ero- 
sion and soil blowing are moderate. 

These soils are used for range and wildlife habitat. 

Representative profile of Dioxice loam, 0 to 5 per- 
cent slopes, 0.8 mile north and 0.1 mile west of the 
southeast corner of sec. 8, T. 24 N., В. 31 E.: 

А1—0 to 4 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) when moist; moderate medium sub- 
angular blocky structure; slightly hard 
when dry, friable when moist, slightly 
sticky and plastic when wet; many fine 
and very fine roots; few very fine pores; 
slightly calcareous; mildly alkaline; clear 
smooth boundary. 2 to 6 inches thick. 

B21—4 to 13 inches; grayish brown (10YR 5/2) 
silty clay loam, very dark grayish brown 
(10YR 3/2) when moist; moderate 
coarse prismatic structure parting to 
moderate medium subangular blocky; 
hard when dry, friable when moist, sticky 
and plastic when wet; many very fine 
and fine roots; few fine and common very 
fine pores; slightly caleareous; moder- 
ately alkaline; gradual smooth boundary. 
5 to 15 inches thick. 

B22ca—13 to 24 inches; pale brown (10YR 6/3) 
clay loam, dark brown (10YR 4/3) when 
moist; moderate medium subangular 
blocky structure; hard when dry, fri- 
able when moist, sticky and plastic 
when wet; common fine and very fine 

- roots; few fine and very fine pores: mod- 
erately calcareous; moderately alkaline; 
clear smooth boundary. 6 to 22 inches 


ick. 

Clca—24 to 46 inches; very pale brown (10YR 
7/3) loam, pale brown (10YR 6/3) when 

moist; massive; slightly hard when dry, 

friable when moist, slightly sticky and 

plastic when wet; common very fine 

pores; 15 percent caliche fragments; 


strongly calcareous; moderately alkaline. 
7 to 26 inches thick. 
C2cam—46 inches; fractured indurated caliche. 

The solum is 24 to 40 inches thick above the Cca 
погон. Depth to indurated caliche is more than 40 
inches. і 

The А1 horizon is grayish brown, brown, or dark 
brown when dry and very dark grayish brown or dark 
brown when moist. It is loam or clay loam. The A hori- 
zon is mildly or moderately alkaline and slightly 
calcareous. 

The B horizon is pale brown, grayish brown, or 
brown when dry and dark brown, very dark grayish 
brown, or brown when moist. It is clay loam or silty 
clay loam. 

Caliche fragments make up 5 to 85 percent of the 
Сса horizon. 

DxC—Dioxice loam, 0 to 5 percent slopes. This soil 
is gently sloping on uplands in areas of 40 to 400 acres. 
It has the profile described as representative of the 
Series. 

Included with this soil in mapping are Spurlock and 
Colmor soils in no regular pattern and Plack soils on 
ridges and hills. These soils make up 10, 5, and 5 per- 
cent, respectively, of the mapped acreage. 

This soil is used for range and wildlife habitat. Irri- 
gated capability unit IIIe-6, nonirrigated capability 
unit IVe-1; Loamy range site. 


Escabosa series 


The Escabosa series consists of well drained soils 
that are moderately deep over bedrock. These soils are 
on uplands. They formed in residuum and alluvium 
derived from sandstone mixed with eolian material. 
Slopes are 3 to 5 percent. Elevation is 4,500 to 7,200 
feet. Vegetation is mainly blue grama, side-oats grama, 
and scattered small soapweed (yucca). The average 
annual precipitation is 14 to 17 inches, and the average 
annual air temperature is 49? to 56? F. The frost free 
Season is 150 to 180 days. 

In a representative profile (fig. 9) the surface layer 
is brown loam about 8 inches thick. The subsoil is 
brown loam and сіау loam 10 inches thick. The sub- 
stratum is very pale brown gravelly loam that rests on 
dense sandstone bedrock at a depth of 36 inches. The 
profile is slightly calcareous in the upper 8 inches and 
Strongly caleareous below. It is moderately alkaline 
throughout. Lime has accumulated below a depth of 
about 18 inches. 

Permeability is moderate. Runoff is medium. Avail- 
able water capacity is 3 to 6 inches. Effective rooting 
depth is 20 to 40 inches. The hazards of soil blowing 
and water erosion if the soil is left bare are moderate. 

These soils are used for range and wildlife habitat. 

Representative profile of Escabosa loam, 3 to 5 per- 
cent slopes, 0.2 mile east and 0.2 mile south of the 
northwest corner of sec. 34, T. 29 N., В. 34 E.: 

А1—0 to 8 inches; brown (10YR 4/3) loam, dark 
brown (10YR 3/3) when moist; weak 
medium subangular blocky structure; 
slightly hard when dry, very friable when 
moist, nonsticky and nonplastie when 
wet; many fine roots; few fine and many 
very fine pores; slightly calcareous; mod- 
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Figure 9.—Profile of Escabosa loam, 3 to 5 percent slopes. 


erately alkaline; clear smooth boundary. 
5 to 12 inches thick. 


B2—8 to 13 inches; brown (10YR 4/3) loam, 


brown (10YR 4/3) when moist; weak 
medium subangular blocky structure; 
slightly hard when dry, friable when 
moist, slightly sticky and slightly plastie 
when wet; few fine and many very fine 
pores; strongly calcareous; moderately 
alkaline; clear smooth boundary. 5 to 12 
inches thick. 


ВЗса--13 to 18 inches; brown (10YR 5/3) clay 


loam, dark yellowish brown (10YR 4/4) 
when moist; weak medium subangular 
blocky structure; slightly hard when dry, 
friable when moist, slightly sticky and 
slightly plastic when wet; common fine 
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roots; few fine and many very fine pores; 
strongly caleareous ; moderately alkaline; 
abrupt smooth boundary. 3 to 10 inches 
thick. 

Сса--18 to 36 inches; very pale brown (10YR 
8/4) gravel loam, very pale brown 
(10YR 7/4) when moist; massive; hard 
when dry, friable when moist, slightly 
sticky and slightly plastic when wet; few 
very fine roots; many fine and very fine 
pores; 20 percent lime-coated gravel; 
strongly calcareous ; moderately alkaline; 
abrupt smooth boundary. 7 to 20 inches 
thick. 

R-36 inches; sandstone bedrock. 

Depth to bedrock is 20 to 40 inches. Depth to the 
Сса horizon is 12 to 30 inches. 

The A horizon is sandy loam, loam, or clay loam. 
The B horizon is loam or clay loam and is 0 to 15 per- 
cent coarse fragments. The Cea horizon is 5 to 85 
percent gravel or cobblestones—usually fragments of 
the underlying bedrock. Bedrock is sandstone in most 
places but is hard shale or limestone in some places. 

EsC—Escabosa loam, 3 to 5 percent slopes. This soil 

is on rounded hills and uplands in areas of 40 to 400 
acres. 
Included with this soil in mapping, and making up 
about 10 percent each of the mapped acreage, are 
Spurlock and Travessilla soils. Also included, and mak- 
ing up about 5 percent each, are Carnero and Partri 
soils and Rock outcrop. Spurlock soils are in no regular 
pattern on the landscape. Travessilla soils and Rock 
outcrop are along drainage channels and on ridgetops. 
Partri and Carnero soils are in flatter areas and along 
old drainage channels. Small areas of Litle, Plack, and 
Texline soils are also included. 

Escabosa soils are used for range and wildlife habi- 
tat. Nonirrigated capability subclass УЇе; Shallow 
range site. 


Fallsam series 


The Fallsam series consists of deep, well drained 
soils on the sides of basalt squeeze-ups and ridges. 
These soils formed in residuum weathered from basalt 
modified by eolian material. Slopes are 1 to 9 percent. 
Elevation is 6,400 to 7,800 feet. Vegetation is mainly 
blue grama, side-oats grama, western wheatgrass, blue- 
stem grasses, skunkbush sumac, and oneseed juniper. 
The average annual precipitation is 15 to 18 inches, 
and the average annual air temperature is 45° to 49° F. 
The length of the frost free season is 120 to 150 days. 

In a representative profile the surface layer is about 
9 inches thick. It is dark grayish brown cobbly silt 
loam in the upper part and dark brown cobbly silty 
clay loam in the lower part. The subsoil to a depth of 
38 inches is brown very cobbly clay. То a depth of 46 
inches it is brown very cobbly clay loam. The soil mate- 
rial is noncaleareous and neutral throughout. 

Permeability is slow. Runoff is medium. Available 
water capacity is 2 to 5 inches. Effective rooting depth 
is 40 inches or more. The hazards of soil blowing and 
water erosion are slight. 

These soils are used for range and wildlife habitat. 

Representative profile of Fallsam cobbly silt loam, 
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from an area of Fallsam-Rock outerop complex, 2,600 
feet west and 2,450 feet south of the northeast corner 
of sec. 27, T. 30 N., R. 28 E.: 

А1--0 to 5 inches; dark grayish brown (10YR 
4/2) cobbly silt loam, very dark grayish 
brown (10YR 3/2) when moist; weak 
fine subangular blocky structure; soft 
when dry, very friable when moist, 
slightly sticky and plastie when wet; 
many fine roots; few very fine pores; 
20 percent basalt cobblestones and 
gravel; neutral; clear irregular bound- 
ary. 3 to 10 inches thick. 

A3—5 to 9 inches; dark brown (10YR 4/3) cobbly 
silty clay loam, dark brown (10YR 3/3) 
when moist; moderate, fine, subangular 
blocky and blocky structure; hard when 
dry, very friable when moist, slightly 
sticky and plastic when wet; common 
fine roots; few fine and very fine pores; 
few thin clay films; 30 percent basalt 
cobblestones and gravel; neutral; abrupt 
irregular boundary. 0 to 6 inches thick. 

B2t—9 to 38 inches; brown (10YR 5/3) very 
cobbly clay, dark brown (10YR 3/3) 
when moist ; strong fine blocky structure; 
very hard when dry, extremely firm when 
moist, sticky and plastic when wet; few 
fine roots; few very fine pores; many 
thin clay films on peds and coating coarse 
fragments; 70 percent cobblestones and 
gravel; neutral; gradual irregular bound- 
ary. 15 to 40 inches thick. 

B3t—38 to 46 inches; brown (7.5YR 5/4) very 
cobbly clay loam, dark brown (7.5YR 
4/4) when moist; strong fine granular 
structure; hard when dry, firm when 
moist, slightly sticky and slightly plastic 
when wet; very few fine roots; few very 
fine pores; 80 to 90 percent gravel, 
cobblestones, and stones; neutral. 

The solum ranges from 25 to 50 inches in thickness, 
and depth to bedrock is more than 40 inches. 

The A horizon is brown, dark grayish brown, or 
dark brown when dry and dark brown or very dark 
grayish brown when moist. It is loam, silt loam, or 
silty clay loam and is 15 to 75 percent rock fragments. 

The B2t horizon is brown, dark grayish brown, or 
grayish brown when dry and dark brown or very dark 
grayish brown when moist. It is very cobbly clay or 
very cobbly silty clay and is neutral or mildly alkaline. 
The B3t horizon is pale brown or brown when dry and 
brown or dark brown when moist. It is 70 to 90 per- 
cent rock fragments. The B3t horizon is noncalcareous 
or slightly caleareous and neutral or mildly alkaline. 

Fr—Fallsam-Rock outcrop complex (1 to 9 percent 
slopes). Fallsam cobbly silt loam, 1 to 9 percent slopes, 
makes up 50 percent of this complex, and Rock out- 
crop makes up 25 percent. Included soils make up the 
remaining 25 percent. Areas are larger than 500 acres. 

The Fallsam soil is on the sides of basalt squeeze-ups 
and ridges, and Rock outcrop is on the tops. 

Included with this complex in mapping are Apache 
soils, which make up 10 percent of the mapped acre- 
age; La Brier soils, which make up 10 percent; and 


Raton soils, which make up 5 percent. Apache soils are 
near Rock outcrop, La Brier soils are in small valleys 
and drainage channels, and Raton soils are on the 
edges of the basalt flows or on small hills. 

This complex is used for range and wildlife habitat. 
Nonirrigated capability subclass VIIs; Fallsam cobbly 
silt loam in Malpais range site, Rock outcrop not 
assigned to a range site. 


Gruver series 


The Gruver series consists of deep, well drained soils 
on uplands. These soils formed in mixed alluvium 
weathered from High Plains sedimentary formations. 
Slopes are 0 to 3 percent. Elevation is 4,500 and 6,500 
feet. Vegetation is mainly blue grama, hairy grama, 
and buffalograss. The average annual precipitation is 
14 to 17 inches, and the average annual air tempera- 
ture is 50° to 57° F. The length of the frost free season 
is 140 to 185 days. 

In a representative profile (fig. 19 the surface layer 
is brown loam about 6 inches thick. The subsoil extends 
to a depth of 80 inches or more. To a depth of 26 inches 
it is brown heavy clay loam and brown sandy clay 
loam. To a depth of 74 inches it is light brown and 
reddish yellow sandy clay loam. Below this it is reddish 
yellow clay. The soil material is noncalcareous and 
neutral to moderately alkaline in the upper 26 inches 
and calcareous and moderately alkaline below. 

Permeability is moderately slow. Runoff is medium. 
Available water capacity is 7.5 to 10 inches. Effective 
rooting depth is 60 inches or more. The hazards of 
water erosion and soil blowing are moderate. 

These soils are used for range, irrigatéd and non- 
irrigated crops, and wildlife habitat. 

Representative profile of Gruver loam in the center 
of the ЗЕИЗЕМ МЕЦ, вес. 35, T. 28 N., В. 35 E.: 

А1—0 to 6 inches; brown (10YR 4/3) loam, dark 
brown (10YR 3/3) when moist; weak 
very fine subangular blocky structure; 
slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic 
when wet; many fine roots; few fine and 
very fine pores; neutral; clear smooth 
boundary. 4 to 10 inches thick. 

B21t—6 to 12 inches; brown (10YR 4/3) heavy 
clay loam, dark brown (10YR 3/3) when 
moist; moderate medium  subangular 
blocky structure; hard when dry, friable 
when moist, sticky and plastic when wet; 
many very fine roots; few fine and very 
fine pores; common thin clay films on 
peds; neutral; clear smooth boundary. 
4 to 10 inches thick. 

B22t—12 to 18 inches; brown (10YR 5/3) heavy 
clay loam, brown (10YR 4/3) when 
moist; moderate medium  subangular 
blocky structure; hard when dry, firm 
when moist, sticky and plastic when wet; 
many very fine roots; few fine and very 
fine pores; many thin clay films on peds; 
mildly alkaline; clear smooth boundary. 
5 to 14 inches thick. 
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Figure 10.—Profile of Сгиуег loam. 


B23t—18 to 26 inches; brown (7.5YR 5/4) sandy 


clay loam, brown (7.5YR 4/4) when 
moist; moderate medium subangular 
blocky structure; hard when dry, friable 
when moist, slightly sticky and plastic 
when wet; few fine roots; few fine and 
common very fine pores; mildly alkaline; 
clear smooth boundary. 6 to 16 inches 


thick. 
B24tca—26 to 43 inches; light brown (7.5YR 6/4) 


sandy clay loam; brown (7.5YR 4/4) 
when moist; moderate coarse subangular 
blocky structure; hard when dry, friable 
when moist, slightly sticky and plastic 
when wet; few fine roots; common fine 


and many very fine pores; thin patchy 
clay films; common threads and soft 
masses of lime; moderately calcareous; 
moderately alkaline; clear smooth bound- 
ary. 10 to 20 inches thick. 

B25tca—43 to 59 inches; reddish yellow (БУВ 
6/6) sandy clay loam, yellowish red 
(5YR 4/6) when moist; moderate coarse 
prismatie structure; slightly hard when 
dry, friable when moist, sticky and plas- 
tic when wet; few very fine roots; com- 
mon fine and very fine pores; thin patchy 
clay films; common threads and soft 
masses of lime; moderately calcareous; 
moderately alkaline; clear wavy bound- 
ary. 0 to 20 inches thick. 

B26tca—59 to 74 inches; light brown (7.5YR 6/4) 
heavy sandy clay loam, yellowish red 
(БУВ 4/6) when moist; weak coarse 
prismatic structure; slightly hard, fri- 
able when moist, slightly sticky and plas- 
tic when wet; very few very fine roots; 
common very fine pores; thin patchy clay 
films; common threads and soft masses 
of lime; strongly calcareous; moderately 
alkaline; clear wavy boundary. 7 to 20 
inches thick. 

B27t—74 to 80 inches; reddish yellow (БҮК 6/6) 
clay, yellowish red (5YR 4/8) when 
moist; weak coarse prismatic structure; 
slightly hard when dry, friable when 
moist, sticky and plastic when wet; no 
roots; few very fine pores; slightly cal- 
careous; moderately alkaline. 

The solum is more than 60 inches thick in most 
places. The A horizon is brown or grayish brown when 
dry and dark brown or very dark grayish brown when 
moist. It is fine sandy loam, loam, or clay loam and it 
is neutral or mildly alkaline. . 

The upper few inches of the B21t horizon typically 
have the same colors as the A horizon. Below this, the 
B2t horizon is light brown, reddish yellow, or brown 
when dry and dark yellowish brown, brown, or yellow- 
ish red when moist. Texture of the upper part of the 
B2t horizon is heavy clay loam and is 35 to 40 percent 
clay. The lower part of the B2t horizon is clay loam 
or sandy clay loam. The B2t horizon is dominantly 
mildly or moderately alkaline. Calcium carbonate 
equivalent in the B24tca horizon ranges from 5 to 20 
percent. Calcium carbonate equivalent in the B25tca 
horizon is 15 to 30 percent. 

Gr—Gruver loam (0 to 3 percent slopes). This soil 
is in areas of 10 to 400 acres on uplands. Slopes are 
0 to 3 percent. 

Included with this soil in mapping are Dallam soils 
on low hills and ridges and La Brier and Sherm soils in 
depressions and along water channels. These soils 
each make up 5 percent of the mapped acreage. Also 
included, and making up about 10 percent, is a soil 
that is similar to this Gruver loam but in which the 
upper part of the subsoil is light clay loam. 

This soil is used for range, irrigated and nonirri- 
gated crops, and wildlife habitat. Irrigated capability 
unit IIIe-8, Nonirrigated capability unit IIIe-2; 
Loamy range site. 
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Guy series 


The Guy series consists of deep, well drained soils 

on gravelly hills. These soils formed in eroded High 
Plains sediment derived mainly from the Ogallala 
Formation. Slopes are 1 to 9 percent. Elevation is 
4,800 to 5,800 feet. Vegetation is mainly blue grama, 
sand dropseed, three-awn, small soapweed (yucca), 
and broom snakeweed. The average annual precipita- 
tion is 14 to 17 inches, and the average annual air 
temperature is 49° to 55° F. The length of the frost 
free season is 160 to 180 days. 
‚ Ina representative profile (fig. 11) the surface layer 
is dark grayish brown and grayisn brown gravelly 
loam about 15 inches thick. The substratum is white 
gravelly sandy loam to a depth of 24 inches, pale brown 
sandy loam to a depth of 40 inches, and pale brown 
gravelly loamy sand to a depth of 60 inches or more. 
The soil material is moderately alkaline and calcareous 
throughout. Lime is concentrated in the upper part of 
the substratum. 

Permeability is moderately rapid. Runoff is medium. 
Available water capacity is 3 to 6 inches. Effective 
rooting depth is 60 inches or more. The hazards of 
soil blowing and water erosion are moderate. 

These soils are used for range and wildlife habitat. 
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Figure 11.—Profile of Guy gravelly loam in an area of the 
Guy-Texline complex. 


Representative profile of Guy gravelly loam from an 
area of Guy-Texline complex, 0.05 mile north and 0.05 
mile west of the SE corner of sec. 34, T. 28 N., R. 33 E.: 

А11--0 to 7 inches; dark grayish brown (10YR 
4/2) uisi loam, very dark grayish 
brown (10YR 3/2) when moist; weak 
and moderate medium subangular blocky 
structure; hard when dry, friable when 
moist, slightly sticky and slightly plastic 
when wet; many fine roots; few fine and 
very fine pores; 15 percent gravel with 
80 percent of the surface covered with 
gravel; moderately caleareous; moder- 
ately alkaline; abrupt smooth boundary. 
5 to 12 inches thick. 

А12—7 to 15 inches; grayish brown (10YR 5/2) 
gravelly loam, very dark grayish brown 
(10YR 3/2) when moist; weak and mod- 
erate medium subangular blocky struc- 
ture; hard when dry, friable when moist, 
slightly sticky and slightly plastic when 
wet; common fine roots; few fine and 
very fine pores; 30 percent gravel; com- 
mon hard lime masses; strongly calcare- 
ous; moderately alkaline; clear wavy 
boundary. 5 to 10 inches thick. 

C1ca—15 to 24 inches; white (10YR 8/2) gravelly 
sandy loam, very pale brown (10YR 1/8) 
when moist; massive; hard when dry, 
friable when moist, slightly sticky and 
slightly plastic when wet; few fine roots; 
few fine and соттоп very fine pores; 40 
percent gravel; strongly calcareous ; mod- 
erately alkaline; abrupt wavy boundary. 
8 to 24 inches thick. 

C2—24 to 40 inches; pale brown (10YR 6/3) 
heavy sandy loam, brown (10YR 5/3) 
when moist; massive; slightly hard when 
dry, friable when moist, slightly sticky 
and slightly plastic when wet; no roots; 
few fine and very fine pores; 10 percent 
gravel; strongly calcareous; moderately 
alkaline; clear wavy boundary. 0 to 20 
inches thick. 

С3—40 to 60 inches; very pale brown (10YR 7/3) 
gravelly loamy sand, pale brown (10YR 
6/3) when moist; massive; soft when 
dry, very friable when moist, nonsticky 
and nonplastic when wet; many fine 
pores; 35 percent gravel; strongly cal- 
careous; moderately alkaline. 

Guy soils have a veneer of water-worn gravel, 
cobblestones, and a few stones covering about 10 to 
40 percent of the surface in most places. Depth to 
the Сіса horizon is 10 to 20 inches. Texture between 
depths of 10 and 40 inches averages sandy loam with 
10 to 35 percent gravel. 

The A horizon is brown, dark grayish brown, or 
grayish brown when dry and dark brown, very dark 
brown, or very dark grayish brown when moist. It 
is sandy loam or loam and is 5 to 40 percent gravel. 

The Сса horizon is light gray or white when dry 
and light brownish gray or very pale brown when 
moist. It is gravelly loam, gravelly sandy loam, 
sandy loam, or gravelly loamy sand. The calcium 
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carbonate equivalent of the Cca horizon ranges from 

15 to 40 percent. 

Gt—Guy-Texline complex (1 to 9 percent slopes). 
Guy gravelly loam, 1 to 9 percent slopes, makes up 
about 50 percent of this complex, and Texline loam, 
1 to 5 percent slopes, makes up 30 percent. Included 
soils make up the remaining 20 percent. Most areas 
are larger than 300 acres. 

Тһе Guy soil is on low gravelly hills and ridges. Тһе 
Texline soil is on alluvial fans in valleys between 
ridges and hills. The Guy soil has the profile described 
as representative of its series, and the Texline soil has 
a profile similar to the one described as representative 
of its series. 

Included with these soils in mapping, and making 
up about 10 percent of the mapped acreage, are soils 
that are similar to this Texline soil except that they 
have a sandy loam subsoil. They are on alluvial fans. 
Also included, and making up about 10 percent, are 
Dallam and Spurlock soils on low hills and ridges. 

These soils are used for range and wildlife habitat. 
Nonirrigated capability subclass Vle; Guy soil in 
Shallow range site, Texline soil in Loamy range site. 


Kim series 


The Kim series consists of deep, well drained soils 
on foot slopes and alluvial fans. These soils formed in 
mixed deposits of alluvium. Slopes are 1 to 9 percent. 
Elevation is 4,400 to 6,400 feet. Vegetation is mainly 
blue grama, side-oats grama, galleta, three-awn, sand 
dropseed, small soapweed (yucca), and cholla. The 
average annual precipitation is 14 to 18 inches, and 
the average annual air temperature is 49? to 57? F. 
The length of the frost free season is 140 to 185 days. 

In a representative profile (fig. 12) the surface layer 
is brown loam about 8 inches thick. The substratum 
is brown and light brown clay loam to a depth of 60 
inches. The soil material is slightly caleareous in the 
upper 8 inches and strongly calcareous below. It is 
mildly alkaline to a depth of 18 inches and moderately 
alkaline below. 

Permeability is moderate. Runoff is medium. Avail- 
able water capacity is 8 to 10 inches. Effective rooting 
depth is 60 inches or more. The hazards of water 
erosion and soil blowing are moderate. 

These soils are used for range, wildlife habitat, and 
water supply. 

Representative profile of Kim loam from an area of 
Kim-Manzano association, SEIA4NEIASW!1/, sec. 23, Т. 
29 N., В. 33 Е.: 

А1—0 to 8 inches; brown (10YR 5/3) loam, dark 
brown (10YR 4/8) when moist; weak 
fine granular structure; soft when dry, 
very friable when moist, slightly sticky 
and slightly plastic when wet; many fine 
and very fine roots; few fine and very 
fine pores; slightly calcareous; mildly 
alkaline; clear smooth boundary. 6 to 12 
inches thick, 

С1—8 to 18 inches; brown (7.5YR 5/4) light clay 
loam, dark brown (7.5YR 4/4) when 
moist; weak medium subangular blocky 
structure; slightly hard when dry, fri- 
able when moist, slightly sticky and 


Figure 12.—Profile of Kim loam in an area of the Kim-Manzano 
association. 


slightly plastic when wet; many fine and 
very fine roots; few fine and common 
very fine pores; strongly calcareous; 
mildly alkaline; abrupt smooth bound- 
ary. 4 to 20 inches thick. 

C2—13 to 28 inches; light brown (7.5YR 6/4) 
clay loam, dark brown (7.5YR 4/4) 
when moist; weak medium subangular 
blocky structure; hard when dry, friable 
when moist, sticky and plastic when 
wet; common fine and very fine roots; 
few fine and common very fine pores; 5 
percent fine soft lime masses; strongly 
caleareous; moderately alkaline; abrupt 
wavy boundary. 8 to 16 inches thick. 

C3—28 to 60 inches; light brown (7.5YR 6/4) 
clay loam, dark brown (7.5YR 4/4) 
when moist; massive; hard when dry, 
friable when moist, slightly sticky and 
slightly plastic when wet; few fine and 
very fine roots; few fine and many very 
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fine pores; few thin lime filaments; 
strongly calcareous; moderately alkaline. 

Gravel makes up 0 to 5 percent of this profile. Reac- 
tion is mildly alkaline to moderately alkaline through- 
out the profile. 

The A1 horizon is grayish brown or brown when 
dry and brown, dark brown, or dark grayish brown 
when moist. It is sandy loam to heavy loam. 

The C horizon is light gray, gray, light brown, pale 
brown, or brown when dry and brown, light grayish 
brown, grayish brown, or dark brown when moist. It 
is loam, clay loam, or sandy clay loam. Calcium 
carbonate masses make up 0 to 15 percent, by volume, 
of the C horizon. 

KaD—Kim sandy loam, 1 to 9 percent slopes. This 
soil is on uplands surrounding playa lakes in areas of 
40 to 300 acres. This soil has a profile that is similar 
to the one described as representative of the series 
except that the surface layer is sandy loam and the 
soil is more olive throughout. 

Included with this soil in mapping are Colmor, 
Dioxice, and Spurlock soils in no regular pattern. 
These soils make up, respectively, about 10, 5, and 5 
percent of the mapped acreage. Also included, and 
making up about 1 percent each, are Vermejo and 
Litle soils around the playa lakes. 

These soils are used for range, wildlife habitat, and 
water supply. Nonirrigated capability subclass Vle; 
Sandy range site. 

Km—Kim-Manzano association (0 to 9 percent 
slopes). Kim loam, 3 to 9 percent slopes, makes up 
about 60 percent of this association, and Manzano 
loam, 0 to 3 percent slopes, makes up about 20 percent. 
Included soils make up the remaining 20 percent. 
Areas are long and narrow and 60 to 300 acres in size 
in most places. 

The Kim soil is on alluvial fans leading to stream 
channels. The Manzano soil is along stream channels 
on flood plains. The Kim and Manzano soils each have 
the profile described as representative of their re- 
spective series. 

Included with these soils in mapping are Texline 
Soils on alluvial fans and Gruver soils in depressions. 
These soils make up, respectively, about 10 and 5 per- 
cent of the mapped acreage. Also included, and making 
up about 5 percent, are Carnero, La Brier, and Traves- 
silla soils. 

These soils are used for range, wildlife habitat, and 
water supply. A few small areas are used for irrigated 
crops. Kim loam in irrigated capability unit IVe-—6, 
nonirrigated capability unit IVe-2; Manzano loam іп 
irrigated capability unit Пе-6, nonirrigated capability 
unit IVe-2; Loamy range site. 


La Brier series 


The La Brier series consists of deep, well drained 
soils in concave swales in valley fill and on valley 
bottoms. These soils formed in alluvium weathered 
from mixed sources. Slopes are 0 to 8 percent. Eleva- 
tion is 4,500 to 7,000 feet. The vegetation is mainly 
blue grama, western wheatgrass, alkali sacaton, and 
galleta. The average annual precipitation is 14 to 18 
inches, and the average annual air temperature is 47° 


to 57° F. The length of the frost free season is 140 to 
180 days. 

In a representative profile (fig. 13) the surface layer 
is very dark grayish brown silty clay loam about 13 
inches thick. The subsoil is grayish brown clay and 
heavy silty clay loam 36 inches thick. The substratum 
is grayish brown silty clay loam to a depth of 77 
inches. The soil material is noncaleareous in the upper 
13 inches and calcareous below. Lime content increases 
with depth. The soil material is moderately alkaline 
throughout. 

Permeability is very slow. Runoff is medium. Avail- 
able water capacity is 8.5 to 10 inches. Effective root- 
ing depth is more than 60 inches. The hazards of soil 
blowing and water erosion are moderate. 


Figure 13.—Profile of La Brier silty clay loam in an area of the 
La Brier-Rock outcrop complex. 
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These soils are used for range, irrigated and non- 
irrigated crops, and wildlife habitat. 

Representative profile of La Brier silty clay loam, 
1,500 feet north and 315 feet west of the SE corner 
of sec. 7, T. 26 N., В. 86 E.: 

Ар--0 to 9 inches; very dark grayish brown 
(10YR 3/2) silty clay loam, very dark 
brown (10YR 2/2) when moist; moder- 
ate medium granular structure; slightly 
hard when dry, very friable when moist, 
slightly sticky and slightly plastic when 
wet; many fine roots; few very fine 
pores; moderately alkaline; clear smooth 
boundary. 0 to 9 inches thick. 

A8—9 to 13 inches; very dark grayish brown 
(10YR 8/2) silty clay loam, very dark 
brown (10YR 2/2) when moist; weak 
medium prismatic structure parting to 
moderate, fine, subangular blocky; 
slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic 
when wet; many fine roots; common 
very fine pores; moderately alkaline; 
eee smooth boundary. 4 to 13 inches 

ick. 

B21t—13 to 22 inches; grayish brown (10YR 
5/2) heavy silty clay loam, very dark 
grayish brown (10YR 3/2) when moist; 
weak medium prismatic structure part- 
ing to moderate, medium and fine, sub- 
angular blocky; hard when dry, firm 
when moist, sticky and slightly plastic 
when wet; common very fine roots; com- 
mon very fine pores; many thin clay films 
on prism surfaces; slightly calcareous; 
moderately alkaline; clear smooth bound- 
ary. 5 to 12 inches thick. 

B22t—22 to 34 inches; grayish brown (10YR 
5/2) clay, dark grayish brown (10YR 
4/2) when moist; weak medium pris- 
matic structure parting to moderate, 
medium, subangular blocky; very hard 
when dry, firm when moist, sticky and 
plastic when wet; few very fine roots; 

ч few very fine pores; thin continuous 
clay films; slightly calcareous; moder- 
ately alkaline; gradual smooth bound- 
ary. 5 to 15 inches thick. 

ВЗіса--34 to 49 inches; grayish brown (10YR 
5/2) clay, dark grayish brown (10YR 
4/2) when moist; weak medium sub- 
angular blocky structure; very hard 

= when dry, firm when moist, sticky and 

з plastic when wet; common very fine 
pores; few thin clay films; moderately 
caleareous, lime is in few fine threads 
and few medium soft masses; moderately 
alkaline; gradual smooth boundary. 10 
to 15 inches thick. 

Сса--49 to 77 inches; grayish brown (10YR 5/2) 
heavy silty clay loam, dark grayish 
brown (10YR 4/2) when moist; mas- 
sive; very hard when dry, firm when 
moist, slightly sticky and slightly plastic 


when wet; many very fine pores; 
strongly calcareous, lime is in irregularly 
shaped soft masses; moderately alkaline. 

The solum is 30 to 60 inches thick. The A horizon 
is very dark grayish brown, dark grayish brown, dark 
brown, or brown when dry and dark brown, very dark 
brown, or very dark grayish brown when moist. It is 
silty clay loam or clay loam and is neutral to moder- 
ately alkaline. Е | 

Тһе Bt horizon is light brownish gray, grayish 
brown, brown, or pale brown when dry and is very 
dark grayish brown, dark grayish brown, brown, or 
yellowish brown when moist. It is silty clay loam, 
heavy clay loam, or clay, and clay content averages 
from 35 to 60 percent. The Bt horizon is noncalcareous 
or slightly calcareous in the upper part, and slightly or 
moderately calcareous in the lower part. It is mildly 
or moderately alkaline. 

The C horizon has chroma of 4 or less to a depth of 
80 inches. There is no horizon of strong lime accumula- 
tion within 60 inches of the surface. Bedrock is deeper 
than 60 inches in most places, but in a few places bed- 
rock is at a depth of 40 to 60 inches. 

La—La Brier silty clay loam (0 to 3 percent slopes). 
This soil is in small valleys and on low areas of valley 
fill in areas of 100 to more than 640 acres. This soil 
has the profile described as representative of the 
series. 

Included with this soil in mapping, and making up 
5 percent each of the mapped acreage, are Sherm and 
Manzano soils. Also included, and making up less than 
1 percent, are Vermejo and Gruver soils. None of these 
included soils is in a regular pattern on the landscape. 

This soil is used for range, irrigated crops and non- 
irrigated crops, and wildlife habitat. Irrigated capabil- 
ity unit IIs-1, nonirrigated capability unit IVe-1; 
Clayey range site. 

Lr—La Brier-Rock outcrop complex (0 to 9 percent 

slopes). La Brier silty clay loam, 0 to 3 percent slopes, 
makes up about 40 percent of this complex; Fallsam 
cobbly silty clay loam, 1 to 9 percent slopes, makes up 
80 percent; and Rock outcrop makes up 15 percent. 
The remaining 15 percent is included soils. This com- 
plex is on broad lava flows in areas of more than 300 
acres (fig. 14). 
The La Brier soil is in small valleys between basalt 
ridges and squeeze-ups, and the Fallsam soil is on the 
sides and Rock outcrop is on the tops of the ridges 
and squeeze-ups. The La Brier soil has a profile similar 
to the one described as representative of its series ex- 
cept that basalt cobblestones and stones are below a 
depth of 40 inches and the surface is covered with 
basalt cobblestones in some places. The Fallsam soil 
has a profile similar to the one described as representa- 
tive of its series. 

Included with this complex in mapping, and making 
up about 5 percent each of the mapped acreage, are 
Torreon soils, Raton soils near the Fallsam soils, and 
Apache soils on sides of ridges. 

This complex is used for range and wildlife habitat. 
Nonirrigated capability subclass VIs; La Brier silty 
clay loam in Clayey range site, Rock outcrop not as- 
signed to a range site. 
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Figure 14.—Landscape of La Brier-Rock outcrop complex. 


Litle series 


The Litle series consists of well drained soils that 
are moderately deep to soft shale. These soils are on 
uplands. They formed in calcareous residuum weath- 
ered from shale. Slopes are 1 to 9 percent. Elevation 
is 5,000 to 6,500 feet. Vegetation is mainly blue grama, 
side-oats grama, three-awn, small soapweed (yucca), 
and scattered oneseed juniper. The average annual 
precipitation is 14 to 18 inches, and the average an- 
nual air temperature is 50? to 54? F. The length of 
the frost free season is 140 to 180 days. 

In a representative profile the surface layer is brown 
heavy clay loam about 10 inches thick. The subsoil is 
pale brown heavy silty clay loam 12 inches thick. Soft 
shale is at a depth of 22 inches. The soil material is 
slightly caleareous in the upper 10 inches and strongly 
calcareous below. It is moderately alkaline throughout. 

Permeability is slow in the solum and very slow in 
the underlying shale. Runoff is medium or rapid. 
Available water capacity is 3 to 5 inches. Effective 
rooting depth is 20 to 30 inches. The hazard of water 
on is severe, and the hazard of soil blowing is 
slight. 

These soils are used for range and wildlife habitat. 

Representative profile of Litle clay loam, 1 to 9 per- 
cent slopes, ЗЕМЗЕММЕМ sec. 4. T. 22 N., В. 30 E.: 

А1--0 to 10 inches; brown (10YR 5/3) heavy 


clay loam, dark brown (10YR 4/3) when 
moist; moderate fine subangular blocky 
structure; slightly hard when dry, firm 
when moist, slightly sticky and slightly 
plastic when wet; many fine roots; few 
very fine pores; slightly calcareous ; mod- 
erately alkaline; clear smooth boundary. 
5 to 15 inches thick. 

B2—10 to 22 inches; pale brown (10YR 6/3) 
heavy silty clay loam, dark brown (10YR 
4/3) when moist; weak fine subangular 
blocky structure; hard when dry, firm 
when moist, sticky and plastic when wet; 
few very fine roots; few fine and very 
fine pores; strongly calcareous; moder- 
ately alkaline; clear smooth boundary. 
6 to 15 inches thick. 

Cr—22 to 60 inches; variegated soft shale with 
lime coatings in fractures. 

The solum is 18 to 24 inches thick. Depth to shale is 
20 to 30 inches. 

The А1 horizon is brown, light olive brown, or pale 
brown when dry and dark brown, brown, or olive 
brown when moist. It is clay or clay loam and mildly 
alkaline or moderately alkaline. 

The B2 horizon is pale brown, brown, light olive 
brown, or yellowish brown when dry and brown, dark 
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brown, or olive brown when moist. It is silty clay loam 
or clay. Content of gypsum or salts in the B and C 
horizons ranges from none to moderate. 

In places а B3 or C1 horizon is between the B2 and 
Cr horizons. It has the same textures and colors as the 
А and B2 horizons, but soft shale fragments make up 
10 to 40 percent of the horizon. 

LtD— Litle clay loam, 1 to 9 percent slopes. This soil 
is along drainage channels on uplands in areas of 20 
to 2,000 acres. 

Included with this soil in mapping, and making up 
5 percent each of the mapped acreage, are Travessilla 
Soils; bare sandstone or shale on hilltops, ridgetops, 
and along breaks near drainage channels; and Colmor 
soils in level areas. 

This soil is used for range and wildlife habitat. Non- 
irrigated capability subclass VIe; Clayey range site. 


Manzano series 


The Manzano series consists of deep, well drained 
soils along drainageways and on valley floors, stream 
terraces, and the lower parts of alluvial fans. Slopes 
are 0 to 3 percent. Elevation is 4,400 and 6,400 feet. 
Vegetation is mainly blue grama, galleta, buffalograss, 
and three-awn. The average annual precipitation is 14 
to 18 inches, and the average annual air temperature 
is 49° to 57° F. The length of the frost free season is 
140 to 180 days. 

In a representative profile the surface layer is dark 
grayish brown loam and clay loam about 16 inches 
thick. The subsoil is brown and dark grayish brown 
clay loam and silty clay loam about 38 inches thick. 
The substratum is brown clay loam to a depth of 63 
inches. The soil material is mainly noncalcareous to a 
depth of 54 inches and slightly calcareous below. Reac- 
tion is neutral to moderately alkaline. 

Permeability is moderately slow. Runoff is medium. 
Available water capacity is 8 to 10 inches. Effective 
rooting depth is 60 inches or more. The hazards of 
water erosion and soil blowing are moderate. 

These soils are used for range, wildlife habitat, and 
nonirrigated and irrigated crops in places. 

Representative profile of Manzano loam, from an 
area of Kim-Manzano association, SEIANEIASWIA 
sec. 28, T. 29 N., В. 33 E.: 

А11—0 to 5 inches; dark grayish brown (10YR 
4/2) loam, very dark grayish brown 
(10YR 3/2) when moist; weak medium 
subangular blocky structure; hard when 
dry, very friable when moist, slightly 
sticky and slightly plastic when wet; 
many fine and very fine roots; few very 
fine pores; neutral; clear smooth bound- 
ary. 4 to 10 inches thick. 

A12—5 to 16 inches; dark grayish brown (10YR 
4/2) clay loam, very dark grayish brown 
(10YR 8/2) when moist; weak coarse 
subangular blocky structure; hard when 
dry, friable when moist, slightly sticky 
and slightly plastic when wet; common 
fine and very fine roots; common very 
fine pores; mildly alkaline; clear smooth 
boundary. 6 to 16 inches thick. 

B2—16 to 28 inches; brown (10YR 5/3) clay 


loam, dark brown (10YR 3/3) when 
moist; weak medium subangular blocky 
structure; hard when dry, friable when 
moist, slightly sticky and slightly plastic 
when wet; common fine and very fine 
roots; many very fine pores; slightly 
calcareous; moderately alkaline; clear 
smooth boundary. 6 to 20 inches thick. 
B3—23 to 54 inches; dark grayish brown (10YR 
4/2) slightly сіау loam, very dark gray- 
ish brown (10YR 3/2) when moist; 
weak medium subangular blocky struc- 
ture; hard when dry, friable when moist, 
sticky and slightly plastic when wet; few 
fine and very fine roots; few fine and 
many very fine pores; neutral; clear 
smooth boundary. 10 to 34 inches thick. 
С-Б4 to 63 inches; brown (10YR 5/3) clay loam, 
dark brown (10YR 8/3) when moist; 
massive; hard when dry, firm when 
moist, sticky and plastic when wet; few 
fine and very fine roots; common very 
fine pores; slightly caleareous; neutral. 

The soil is loam, light clay loam, or silty clay loam, 
and rock fragments make up 4 to 5 percent of the 
upper 40 inches. 

Тһе А and B2 horizons are brown, dark brown, or 
dark grayish brown when dry and dark brown or very 
dark grayish brown when moist. They are neutral or 
mildly alkaline and nonealcareous or slightly calcare- 
ous. The B3 and C horizons are brown, dark grayish 
brown, grayish brown, or pale brown when dry and 
brown, dark brown, dark grayish brown, or very dark 
grayish brown when moist. They are попсаїсатеоця to 
strongly calcareous and neutral to moderately alkaline. 

Mn—Manzano loam (0 to 3 percent slopes). This 
soil is in long, narrow areas of 100 to 640 acres. It is 
rarely flooded. 

Included with this soil in mapping, and making up 
10 percent of the mapped acreage, are La Brier soils 
in depressions. Also included, and making up 10 per- 
cent, are Kim and Texline soils on side slopes. Small 
areas of Travessilla soils are included along drainage- 
WAyS. 

This soil is used for range, wildlife habitat, and 
nonirrigated and irrigated crops in places. Irrigated 
capability unit Пе-6, nonirrigated capability unit 
IVe-2; Loamy range site. 


Partri series 


The Partri series consists of deep, well drained soils 
on uplands. These soils formed in eolian sediment and 
alluvium that were deposited over residuum from 
sandstone. Slopes are 0 to 3 percent. Elevation is 4,300 
to 6,700 feet. Vegetation is mainly blue grama, three- 
awn, and galleta. The average annual precipitation is 
14 to 18 inches, and the average annual air tempera- 
ture is 49° to 57° F. The length of the frost free 
season is 140 to 180 days. 

In a representative profile the surface layer is brown 
silty clay loam about 4 inches thick. The upper part of 
the subsoil is brown heavy clay loam 10 inches thick, 
and the lower part is brown clay 16 inches thick. The 
substratum is strongly calcareous, pinkish white silty 
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clay and very pale brown clay. Sandstone bedrock is at 
а depth of 48 inches. The soil material is neutral in the 
upper 14 inches, mildly alkaline in the next 16 inches, 
and moderately alkaline below. 

Permeability is moderately slow. Runoff is medium. 
Available water capacity is 5 to 9 inches. Effective 
rooting depth is more than 40 inches. The hazards of 
water erosion and soil blowing are moderate. 

These soils are used for range, wildlife habitat, and 
water supply. In this survey, Partri soils are mapped 
only in complex with Carnero soils. 

Representative profile of Partri silty clay loam, from 
an area of Carnero-Partri complex, in the ЗУ М МУУ М, 
SE sec. 17, Т. 23 N., В. 31 E.: 

А1--0 to 4 inches; brown (10YR 4/3) silty clay 
loam, very dark grayish brown (10YR 
3/2) when moist; moderate medium sub- 
angular blocky structure; slightly hard 
when dry, friable when moist, sticky and 
plastic when wet; many fine and very 
fine roots; few fine and very fine pores; 
neutral; clear smooth boundary. 2 to 9 
inches thick. 

B21t—4 to 14 inches; brown (7.5YR 4/3) heavy 
clay loam, dark brown (7.5YR 3/3) 
when moist; strong coarse and medium 
subangular blocky structure; very hard 
when dry, friable when moist, sticky and 
plastic when wet; many fine and very 
fine roots; few fine and very fine pores; 
few thin clay films on peds; neutral; 
clear Smooth boundary. 5 to 18 inches 


thick. | 

B22t—14 to 80 inches; brown (7.5YR 5/3) clay, 
brown (7.5YR 4/3) when moist; strong 
medium subangular blocky structure; 
very hard when dry, firm when moist, 
sticky and plastic when wet; common 
fine and very fine roots ; few very fine 
pores; many clay films on peds; slightly 
calcareous with a few soft lime masses; 
mildly alkaline; abrupt irregular bound- 
ary. 6 to 18 inches thick. 

Сіса--30 to 40 inches; pinkish white (7.5YR 8/2) 
silty clay, pink (7.5YR 7/4) when moist ; 
massive; hard when dry, friable when 
moist, sticky and plastic when wet; few 
very fine roots; few very fine pores; а 
few tongues of the B22t horizon extend 
into this horizon; strongly calcareous ; 
moderately alkaline; abrupt wavy bound- 
ary. 7 to 20 inches thick. 

C2ca—40 to 48 inches; very pale brown (10YR 
7/3) clay, yellowish brown (10YR 5/6) 
when moist; massive; hard when dry, 
friable when moist, sticky and plastic 
when wet; few very fine roots; many 
very fine pores; strongly calcareous ; 
moderately alkaline; abrupt wavy bound- 
ary. 0 to 12 inches thick. 

R-48 inches; sandstone bedrock. 

The depth to the Сіса horizon is 20 to 36 inches. 
Depth to rock is more than 40 inches. 
_ The A horizon is brown, dark brown, or dark gray- 
ish brown when dry and dark brown or very dark 


grayish brown when moist. It is loam, silt loam, silty 
clay loam, or clay loam. 

The B21t horizon has the same colors as the A 
horizon. The B22t horizon is brown or reddish brown 
when dry or moist. The B2t horizon is silty clay, clay, 
or heavy clay loam. 

The Cea horizon is loam to clay. 


Plack series 


The Plack series consists of well drained soils that 
are shallow to indurated caliche. They are on narrow 
ridgetops. They formed in mixed materials. Slopes are 
0 to 9 percent. Elevation is 4,500 to 6,700 feet. Vege- 
tation is mainly blue grama, side-oats grama, and 
buffalograss. The average annual precipitation is 14 
to 18 inches, and the average annual air temperature 
is 48? to 57? F. The length of the frost-free season is 
140 to 185 days. 

In a representative profile the soil is brown loam 
about 12 inches thick over indurated caliche. The soil 
is strongly caleareous and moderately alkaline. 

Permeability is moderate. Runoff is medium. Avail- 
able water capacity is 0.5 to 3.0 inches. Effective root- 
ing depth is 4 to 20 inches. The hazards of water 
erosion and soil blowing are moderate. 

These soils are used for range and wildlife habitat. 

Representative profile of Plack loam, from an area 
of Spurlock-Plack complex in the МУ ЗЕМ, sec. 11, 
T. 23 N., R. 31 E.: 

А1—0 to 4 inches; brown (10YR 4/3) loam, dark 
brown (10YR 3/3) when moist; weak 
medium апа fine subangular blocky 
Structure; slightly hard when dry, fri- 
able when moist, nonsticky and non- 
plastic when wet; many fine and very 
fine roots; many very fine pores; strongly 
calcareous; moderately alkaline; clear 
smooth boundary. 4 to 20 inches thick. 

AC—A to 12 inches; brown (10YR 4/3) heavy 
loam, dark brown (10YR 3/3) when 
moist; weak medium and fine subangular 
blocky structure; slightly hard when 
dry, friable when moist, slightly sticky 
and slightly plastic when wet; many fine 
and very fine roots; many very fine 
pores; strongly calcareous; moderately 
alkaline; clear smooth boundary. 0 to 9 
inches thick. 

Ccam—12 inches; indurated caliche. 

The soil is 4 to 20 inches deep over indurated caliche, 
and it is moderately calcareous or strongly calcareous. 

The Al horizon is dark grayish brown or brown 
when dry and dark brown or very dark grayish brown 
when moist. It is sandy loam to heavy loam and is 0 to 
5 percent caliche fragments. The AC horizon has the 
same colors as the А1 horizon. It is loam or clay loam 
and is 0 to 10 percent caliche fragments. In places the 
AC horizon is not in the profile, and the А1 horizon 
rests directly on indurated caliche. 

PkD—Plack loam, 0 to 9 percent slopes. This soil is 
on long, narrow ridgetops in areas of 20 to 100 acres. 

Included with this soil in mapping, and making up 
10 percent each of the mapped acreage, are Dioxice 
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and Spurlock soils. These included soils àre in de- 
pressions or level areas. 

This soil is used for range and wildlife habitat. 
SL DEGERE capability subclass VIIs; Shallow range 
site. 


Raton series 


The Raton series consists of shallow, well drained 
soils on the sides of basalt ridges. These soils formed 
in residuum weathered from basalt. Slopes are 3 to 15 
percent. Elevation is 6,600 to 7,600 feet. Vegetation is 
mainly blue grama, western wheatgrass, fringed sage- 
brush, and oak brush. The average annual precipita- 
tion is 15 to 18 inches, and the average annual air 
temperature is 42° to 45" F. The length of the frost 
free season is 100 to 120 days. 

In a representative profile the surface layer is dark 
gray cobbly heavy silt loam about 9 inches thick. The 
subsoil is dark brown very cobbly clay 9 inches thick. 
Basalt bedrock is at a depth of 18 inches. The soil 
material is noncalcareous and neutral throughout. 

Permeability is slow. Runoff is rapid. Available 
water capacity is 0.5 to 1 inch. Effective rooting depth 
is 8 to 20 inches. The hazard of water erosion is mod- 
erate, and the hazard of soil blowing is slight. 

These soils are used for range, wildlife habitat, and 
water supply. 

Representative profile of Raton cobbly silt loam 
from an area of Raton-Rock outcrop complex, 1,200 
feet north and 500 feet west of the southeast corner of 
sec. 8, T. 81 N., В. 28 E.: 

А1—0 to 9 inches; dark gray (10YR 4/1) cobbly 
heavy silt loam, very dark gray (10YR 
3/1) when moist; strong fine granular 
structure; soft when dry, very friable 
when moist, slightly sticky and slightly 
plastic when wet; many fine roots; few 
very fine pores; 60 percent basalt boul- 
ders on surface; about 15 percent basalt 
cobblestones; neutral; abrupt irregular 
boundary. 6 to 12 inches thick. 

B2t—9 to 18 inches; dark brown (7.5YR 4/2) 
very cobbly clay, dark brown (7578 
3/2) when moist; strong very fine sub- 
angular blocky and angular blocky 
structure; hard when dry, firm when 
moist, sticky and plastic when wet; many 
fine roots; common very fine pores; com- 
mon thin clay films; 50 percent basalt 
cobblestones; neutral. 2 to 10 inches 
thick, 

R—18 inches; basalt bedrock. 

Depth to bedrock and thickness of the solum are 8 
to 20 inches. Cobblestones or stones cover 40 to 70 
percent of the surface. 

The A horizon is dark gray or dark grayish brown 
when dry and very dark gray, very dark grayish 
brown, or very dark brown when moist. It is silt loam 
or silty clay loam and is 15 to 70 percent cobblestones, 
stones, or boulders. 

The B2t horizon is brown, dark brown, or dark 
grayish brown when dry and dark brown or very dark 
grayish brown when moist. It is mostly displaced bed- 
rock that has soil and clay films in its fractures. Coarse 


fragments make up 50 to 70 percent of the B2t horizon. 

Ra—Raton-Rock outcrop complex (3 to 15 percent 
slopes). Raton cobbly silt loam, 3 to 15 percent slopes, 
e er up about 60 percent of this complex, and Rock 
outerop makes up 20 percent. Included soils make up 
the remaining 20 percent. Areas are 100 to 500 acres 
in size. 

'The Raton soil is on the sides and Rock outcrop is on 
the tops of basalt ridges (fig. 15). 

Included with this compe TIT Th pping, and making 
up about 10 and 5 percent, respectively, of the mapped 
acreage, are Dalean and Des Moines soils. Also in- 
cluded, and making up 5 percent, are undifferentiated 
soils and land types. Тће inclusions follow no definite 
pattern. 

This complex is used for range, wildlife habitat, and 
water supply. Nonirrigated capability subclass VIIs; 
Raton cobbly silt loam in Malpais range site, Rock 
outcrop not assigned to a range site. 


Rickmore series 
Тће Rickmore series consists of deep, well drained 


Figure 15.—Landscape of Raton-Rock outcrop complex. 


82 SOIL SURVEY 


Soils on uplands. These soils formed in mixed alluvium 
weathered from High Plains sedimentary formations. 
Slopes are 0 to 3 percent. Elevation is 4,500 to 6,500 
feet. Vegetation is mainly blue grama, hairy grama, 
and little bluestem. The average annual precipitation 
is 14 to 17 inches, and the average annual air tempera- 
ture is 50? to 57? F. The length of the frost-free sea- 
воп is 160 to 185 days. 

In a representative profile the surface layer is 
brown loamy sand and sandy loam about 13 inches 
thick. The subsoil extends to а depth of 98 inches or 
more. It is brown, light brown, pink, and reddish 
yellow clay loam and sandy clay loam. The soil ma- 
terial is noncalcareous to a depth of 30 inches and 
slightly to strongly calcareous below. Reaction is 
mildly to moderately alkaline. 

Permeability is moderately slow. Runoff is slow. 
Available water capacity is 7.5 to 9.5 inches. Effective 
rooting depth is 60 inches or more. The hazard of 
water erosion is slight, and the hazard of soil blowing 
is moderate. 

These soils are used for range, irrigated and non- 
irrigated crops and wildlife habitat. 

Representative profile of Rickmore sandy loam, 
SWIUNWY, sec. 2, T. 24 N., В. 36 E.: 

А11--0 to 3 inches; brown (7.5YR 5/4) heavy 
loamy sand, brown (10YR 4/3) when 
moist; weak fine subangular blocky 
structure; soft when dry, very friable 
when moist, nonsticky and nonplastic 
when wet; many fine roots; many very 
fine pores; mildly alkaline; clear smooth 
boundary. 0 to 10 inches thick. 

A12—3 to 13 inches; brown (7.5YR 5/4) light 
sandy loam, brown (10YR 4/3) when 
moist; weak coarse subangular blocky 
Structure; soft when dry, very friable 
when moist, nonsticky and slightly plas- 
tic when wet; many fine roots; many 
very fine pores; mildly alkaline; clear 
smooth boundary. 5 to 14 inches thick. 

B1t—13 to 20 inches; brown (7.5YR) clay loam, 
brown (7.5YR 4/3) when moist; moder- 
ate medium and coarse subangular 
blocky structure; hard when dry, friable 
when moist, sticky and plastic when wet; 
common fine roots; many very fine pores; 
many thin clay films on peds; mildly 
alkaline; clear smooth boundary. 0 to 9 
inches thick. 

B21t—20 to 30 inches; brown (7.5YR 5/4) clay 
loam, brown (10YR 4/3) when moist; 
strong medium ргізтабіс structure; very 
hard when dry, very firm when moist, 
sticky and plastic when wet; common 
fine roots; few very fine pores; thin con- 
tinuous clay films on peds; mildly alka- 
line; clear smooth boundary. 10 to 25 
inches thick. 

B22t— 30 to 84 inches; light brown (7.5YR 6/4) 
heavy sandy clay loam, brown (7.5YR 
4/4) when moist; moderate medium sub- 
angular blocky strueture; hard when 
dry, friable when moist, sticky and plas- 
tic when wet; few fine roots; common 


very fine pores; common thin clay films 
on peds; slightly calcareous; mildly alka- 
line; gradual smooth boundary. 0 to 20 
inches thick. 

B23tca—34 to 43 inches; pink (7.5YR 7/4) clay 
loam, brown (7.5YR 5/4) when moist; 
moderate coarse subangular blocky struc- 
ture; hard when dry, friable when moist, 
slightly sticky and plastic when wet; few 
fine roots; many very fine pores; few 
thin clay films on peds; strongly calcare- 
ous; moderately alkaline; gradual smooth 
boundary. 7 to 24 inches thick. 

B24tca—43 to 48 inches; light brown (7.5YR 
6/4) clay loam, brown (7.5YR 4/4) 
when moist; moderate coarse subangular 
blocky structure; hard when dry, friable 
when moist, slightly sticky and plastic 
when wet; few fine roots; many very fine 
pores; common thin clay films on peds; 
moderately calcareous; moderately alka- 
line; gradual smooth boundary. 0 to 20 
inches thick. 

B25t—48 to 70 inches; reddish yellow (5YR 6/6) 
heavy sandy clay loam, yellowish red 
(5YR 4/6) when moist; weak coarse 
prismatic structure; hard when dry, fri- 
able when moist, slightly sticky and 
plastic when wet; few very fine pores; 
few thin clay films; slightly calcareous; 
mildly alkaline; gradual smooth bound- 
ary. 10 to 40 inches thick. 

B26t—70 to 93 inches; reddish yellow (БУВ 6/6) 
light sandy clay loam, yellowish red 
(5YR 4/6) when moist; slightly hard 
when dry, friable when moist, slightly 
sticky and slightly plastic when wet; few 
very fine pores; few thin clay films; 
slightly caleareous; mildly alkaline. 

The A horizon is brown or pale brown when dry 
and brown or dark brown when moist. It is sandy loam 
or loamy sand. It is structureless or has weak struc- 
ture and is neutral or mildly alkaline. 

The B2t horizon is brown, light brown, or pink 
grading below a depth of 40 inches to yellowish red, 
light brown, or reddish yellow when dry. It is clay 
loam, and the upper 20 inches averages about 33 to 35 
percent clay. The B2t horizon is mildly or moderately 
alkaline. 

Rk—Rickmore sandy loam (0 to 3 percent slopes). 
This soil is on uplands in areas of 10 to 200 acres. 

Included with this soil in mapping are Dallam soils, 
which make up about 10 percent of the mapped acre- 
age; Gruver sandy loam, which makes up about 10 
percent; and Spurlock loamy sand, which makes up 
about 2 percent. These soils are in no regular pattern 
on the landscape. 

This soil is used for range, irrigated and nonirri- 
gated crops, and wildlife habitat. Irrigated capability 
unit Ше-4, nonirrigated capability unit IIIe-3; Sandy 
range site. 


Rizozo series 
The Rizozo series consists of shallow, well drained 
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soils, These soils are along the Cimarron River. They 
formed in residuum weathered from sandstone. Slopes 
are 0 to 9 percent. Elevation is 4,500 to 5,000 feet. 
Vegetation is mainly blue grama, side-oats grama, 
small soapweed (yucca), and scattered oneseed juniper. 
The average annual precipitation is 14 to 18 inches, 
and the average annual air temperature is 49? to 57° 
K The length of the frost free season is 160 to 180 
ays. 

Īn a representative profile the soil is yellowish red 
loam and red channery silt loam about 10 inches thick 
over red sandstone. The soil is calcareous and moder- 
ately alkaline. 

Permeability is moderately rapid above the bed- 
rock. Runoff is medium. Available water capacity is 
0.5 to 3 inches. Effective rooting depth is 4 to 15 
inches. The hazard of water erosion is severe, and the 
hazard of soil blowing is moderate. 

These soils are used for range and wildlife habitat. 

Representative profile of Rizozo loam, from an area 
of Rizozo-Rock outcrop complex, 150 feet east of the 
northwest corner of sec. 31, T. 31 N., R. 34 E.: 

А1—0 to 5 inches; yellowish red (БУВ, 4/6) loam, 

dark red (2.5YR 3/6) when moist; weak 
fine subangular blocky structure; slightly 
hard when dry, friable when moist, 
slightly sticky and slightly plastic when 
wet; common fine roots; common very 
fine pores; strongly calcareous; moder- 
ately alkaline; abrupt smooth boundary. 
2 to 5 inches thick. 
10 inches; red (2.5YR 4/6) channery 
silt loam, dark red (2.5YR 3/6) when 
moist; weak medium and fine subangular 
blocky structure; slightly hard when 
dry, friable when moist, slightly sticky 
and plastic when wet; common fine 
roots; common very fine pores; strongly 
calcareous; moderately alkaline; abrupt 
wavy boundary. 2 to 10 inches thick. 

R—10 inches; hard red sandstone bedrock. 

Depth to bedrock is 4 to 15 inches. The A and С 
horizons are reddish brown, red, dark red, or yellowish 
red when moist. They are silt loam, loam, or very fine 
sandy loam. Sandstone fragments make up 0 to 35 
percent of the soil. 

Rz—Rizozo-Rock outcrop complex (0 to 9 percent 
slopes). Rizozo loam, 0 to 9 percent slopes, makes up 
about 70 percent of this complex, and Rock outcrop 
makes up 20 percent. Included soils make up the re- 
maining 10 percent. This complex is along the Cimar- 
ron River drainage area in areas of 40 to 300 acres. 

Rizozo soils are on hills, and Rock outcrop is along 
breaks and erosion channels. The Rizozo soil has the 
profile described as representative of the series. 

Included with this complex in mapping, and making 
up about 10 percent of the mapped acreage, are Alicia 
soils in depressions and broad drainage channels. Also 
included are small areas of Travessilla soils. 

This complex is used for range and wildlife habitat. 
Nonirrigated capability subclass VIIs; Rizozo loam in 
- Shallow Sandstone range site, Rock outcrop not as- 
signed to range site. 


C—5 to 


Rock outcrop 


Rock outcrop consists of exposures of bare rock in 
areas that range from nearly level to vertical. Eleva- 
tion is 4,300 to 8,700 feet. In many areas the only 
vegetation is lichens, but some areas support brush and 
trees in fractures. The average annual precipitation, 
the average annual air temperature, and the length of 
the frost free season are determined by the soils with 
which Rock outcrop is mapped. 

Where Travessilla or Rizozo soils are near Rock out- 
crop, the exposures are sandstone in flat areas on the 
top edges of breaks, on vertical escarpments leading 
away from these breaks, on side slopes, or on rounded 
hills or ridges formed by water erosion. Where Apache, 
Fallsam, La Brier, Raton, or Ustolls soils are nearby, 
exposures are broad flows of basalt in areas of a few 
rounded hills formed by voleanic vents. These. ex- 
posures are mainly on the rounded hills, on the upper 
edges of escarpments, and in water channels; many 
basalt squeeze-ups are in areas of Fallsam and La 
Brier soils. Where Dalean and Des Moines soils are 
nearby, exposures are andesite that has been bared by 
erosion. 

Rock outerop is essentially wasteland but can be 
used for wildlife habitat and water supply. Runoff is 
very rapid on Rock outerop. 

In Union County Rock outerop is mapped only in 
complex with Apache, Dalcan, Des Moines, Fallsam, 
La Brier, Raton, Rizozo, Travessilla, and Ustolls soils. 


Rubble land 


Rubble land consists of piles of stones and boulders 
or talus dislodged from overlying ridges or escarp- 
ments. It is on hillsides and mountainsides. Slopes are 
10 to 90 percent. The sparse vegetation is mostly scrub 
trees and brush. The average annual precipitation is 
17 to 19 inches, and the average annual air tempera- 
ture is 45° to 50? F. The length of the frost free 
season is 120 to 160 days. 

In Union County Rubble land is mapped only in com- 
plex with Aridic Haplustolls. 


Sherm series 


Тһе Sherm series consists of deep, well drained soils 
on broad upland plains. These soils formed in eolian 
and alluvial deposits. Slopes are 0 to 3 percent. Eleva- 
tion is 4,500 to 6,000 feet. Vegetation is mainly blue 
grama, galleta, western wheatgrass, and three-awn. 
Тре average annual precipitation is 14 to 18 inches, 
and the average annual air temperature is 50? to 579 
3i The length of the frost free season is 160 to 185 

ays. 

In a representative profile the surface layer is dark 
grayish brown clay loam about 4 inches thick. The 
subsoil extends to a depth of 90 inches or more. To a 
depth of 21 inches, it is dark grayish brown and brown 
clay. Below this it is brown, very pale brown, and pink 
clay loam. The soil material is noncalcareous in the 
upper 15 inches, slightly calcareous in the next 6 
inches, and strongly calcareous below. Reaction is neu- 
tral in the upper 7 inches, mildly alkaline in the next 
14 inches, and moderately alkaline below. 
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Permeability is very slow. Runoff is medium. Avail- 
able water capacity is 8.5 to 10 inches. Effective root- 
ing depth is more than 60 inches. The hazards of soil 
blowing and water erosion are moderate. 

These soils are used for range and wildlife habitat. 

Representative profile of Sherm clay loam, in the 
МЕН МУ, sec. 86, T. 26 N., В. 35 E.: 

А1—0 to 4 inches; dark grayish brown (10YR 
4/2) clay loam, very dark grayish brown 
(10 YR 3/2) when moist; moderate very 
fine subangular blocky structure; slightly 
hard when dry, friable when moist, 
Sticky and plastic when wet; many fine 
and very fine roots; many fine pores; 
neutral; clear smooth boundary. 2 to 9 
inches thick. 

Blt—4 to 7 inches; dark grayish brown (10YR 
4/2) clay, very dark grayish brown 
(10 YR 3/2) when moist; strong medium 
angular blocky structure; very hard 
when dry, firm when moist, sticky and 
plastic when wet; many very fine roots; 
few very fine pores; many moderately 
thick clay films on peds; neutral; clear 
smooth boundary. 3 to 9 inches thick. 

B21t—7 to 15 inches; dark grayish brown (10YR 
4/2) clay, dark brown (10YR 3/3) when 
moist; strong medium angular blocky 
structure; very hard when dry, firm 
when moist, sticky and plastic when wet; 
many very fine roots; few very fine 
pores; continuous moderately thick clay 
films on peds; mildly alkaline; clear 
smooth boundary. 6 to 10 inches thick. 

B22t—15 to 21 inches; brown (10YR 4/3) clay, 
dark grayish brown (10YR 4/2) when 
moist; strong medium angular blocky 
structure; very hard when dry, firm 
when moist, sticky and plastic when wet; 
common very fine roots; few very fine 
pores; many moderately thick clay films 
on peds; slightly calcareous; mildly alka- 
line; clear wavy boundary. 5 to 15 inches 
thick. 

B23tca—21 to 48 inches; brown (7.5YR 5/4) 
heavy clay loam, dark brown (7.5YR 
4/4) when moist; weak and moderate 
medium subangular blocky structure; 
hard when dry, firm when moist, sticky 
and plastic when wet; few very fine 
roots; common very fine pores; few thin 
clay films оп peds; strongly calcareous; 
moderately alkaline; abrupt wavy bound- 
ary. 10 to 40 inches. 

B24tca—48 to 72 inches; very pale brown (10YR 
8/3) clay loam, very pale brown (10YR 
7/3) when moist; massive; slightly hard 
when dry, very friable when moist, 
sticky and plastic when wet; many very 
fine pores; strongly calcareous; moder- 
ately alkaline; gradual smooth boundary. 
10 to 36 inches thick. 

B25tca—72 to 90 inches; pink (7.5УВ 7/4) clay 
loam, light brown (7.5YR 6/4) when 
moist; massive; hard when dry, friable 


when moist, sticky and plastic when wet; 
few very fine pores; strongly calcareous: 
moderately alkaline. 

The Al horizon is brown, dark grayish brown, and 
grayish brown when dry and dark brown or very dark 
grayish brown when moist. It is heavy loam or clay 
loam and neutral to mildly alkaline. 

The В1% horizon is heavy clay loam or clay and has 
the same colors as the A horizon. The upper part of 
the B2t horizon is dark grayish brown, grayish brown, 
or brown when dry and brown, dark brown, or dark 
grayish brown when moist. It is clay, and clay content 
ranges from 40 to 55 percent. Structure is strong or 
moderate, medium, angular or subangular blocky. Tex- 
ture of the lower part of the B2t horizon ranges from 
clay loam to clay. Some parts of the Bt horizon below 
a depth of 40 inches have chroma of more than 4. 

Sh—Sherm clay loam (0 to 3 percent slopes). This 
soil is on plane to slightly concave uplands of the 
High Plains in areas of 40 to 600 acres. 

Included with this soil in mapping are La Brier 
soils, which make up about 10 percent of the mapped 
acreage, and Gruver and Torreon soils, which make up 
about 5 percent each. The La Brier soils are along 
drainage channels, the Gruver soils are in no regular 
pattern in the landscape, and the Torreon soils are 
near basalt flows. 

This soil is used for range and wildlife habitat. 
Irrigated capability unit IIIe-8, nonirrigated capabil- 
ity unit IIIe-2; Clayey range site. 


Spurlock series 


The Spurlock series consists of deep, well drained 
soils on upland ridges or hills. These soils formed in 
calcareous sediment weathered from the Ogallala 
Formation. Slopes are 1 to 9 percent. Elevation is 
4,300 to 5,600 feet. Vegetation is mainly blue grama, 
three-awn, and side-oats grama. The average annual 
precipitation is 14 to 17 inches, and the average annual 
air temperature is 50° to 57° F. The length of the frost 
free season is 150 to 185 days. 

In a representative profile the surface layer is brown 
loam about 6 inches thick. The subsoil is pale brown 
clay loam about 10 inches thick. The substratum is very 
strongly calcareous, white and pink clay loam and 
sandy clay loam to a depth of 60 inches. The soil ma- 
terial is mildly alkaline to a depth of 16 inches. Below 
this it is moderately alkaline. 

Permeability is moderate. Available water capacity 
is 7.5 to 10 inches. Effective rooting depth is 60 inches. 
Below a depth of 20 inches, growth of roots is some- 
what restricted because of lime concentration. 

These soils are used mostly for range and wildlife 
habitat, but a few areas are used for irrigated crops. 

Representative profile of Spurlock.loam, 1 to 5 per- 
cent slopes, 1,400 feet south and 1,400 feet west of the 
northeast corner of sec. 28, T. 26 N., В. 36 E.: 

А1—0 to 6 inches; brown (10YR 5/3) heavy 
loam, brown (10YR 4/3) when moist; 
weak fine subangular blocky structure; 
soft when dry, friable when moist, 
slightly sticky and slightly plastic when 
wet; common fine and very fine roots; 
common very fine pores; strongly cal- 
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careous; mildly alkaline; clear smooth 
boundary. 4 to 14 inches thick. 

B2—6 to 16 inches; pale brown (10YR 6/3) clay 
loam, brown (10YR 4/3) when moist; 
weak medium subangular blocky struc- 
ture; slightly hard when dry, friable 
when moist, sticky and plastic when wet; 
few fime and very fine roots; common 
very fine pores; very strongly calcare- 
ous; mildly alkaline; clear wavy bound- 
ary. 0 to 14 inches thick. 

Сіса--16 to 28 inches; white (10YR 8/2) clay 
loam, pale brown (10YR 6/3) when 
moist; massive; hard when dry, friable 
when moist, slightly sticky and slightly 
plastic when wet; few very fine pores; 
very strongly calcareous; moderately 
alkaline; clear abrupt boundary. 6 to 20 
inches thick. 

C2ca—28 to 40 inches; pink (7.5YR 7/4) clay 
loam, light brown (7.5YR 6/4) when 
moist; massive; hard when dry, friable 

. when moist, sticky and plastic when wet; 
few very fine pores; very strongly cal- 
careous; moderately alkaline; clear wavy 
boundary. 6 to 24 inches thick. 

C8—40 to 60 inches; pink (7.5YR 7/4) sandy 
clay loam, light brown (7.5YR 6/4) 
when moist; massive; hard when dry, 
friable when moist, sticky and plastic 
when wet; many very fine pores; 
strongly calcareous; moderately alkaline. 

The depth to the Clea horizon is 12 to 20 inches. 
The A and B2 horizons are brown or pale brown when 
dry. The A horizon is sand, loamy sand, sandy loam, 
or loam and 0 to 5 percent rock fragments. The A and 
B2 horizons are mildly or moderately alkaline. Е 

Тһе Cea horizon is white, pink, or very pale brown 
when dry and light brown, pale brown, or very pale 
brown when moist. It is loam to clay loam and 0 to 10 
percent coarse fragments. The calcium carbonate 
equivalent ranges from 40 to 60 percent. The C3 
horizon is clay loam or sandy clay loam. 

The length of time these soils are moist under 
natural conditions is slightly less than defined in the 
range for the series. This difference, however, does 
not alter the usefulness and behavior of the soils. 

SpD—Spurlock loamy sand, 1 to 9 percent slopes. 
This soil is on uplands. Wind has deposited sand on the 
surface. Areas are 160 to more than 600 acres in size. 
The surface layer of this soil is 4 to 20 inches of loamy 
sand, but the profile is otherwise similar to the one 
deseribed as representative of the series. 

Included with this soil in mapping are areas of Guy, 
Valent, Vingo, and Plack soils. Guy soils make up 
about 10 percent of the mapped acreage; Valent soils, 
about 5 percent; Vingo soils, about 5 percent; and 
Plack soils, about 1 percent. The Plack soil is on ridges 
or in blownout areas. The Valent, Vingo, and Guy soils 
are not in any definite pattern. 

Runoff is slow on this soil. The hazard of water 
erosion is moderate, and the hazard of soil blowing is 
Severe, 

This soil is used for range and wildlife habitat. Non- 


ишана capability subclass VIe; Deep Sand range 
site. 

SrC—Spurlock loam, 1 to 5 percent elopes. This soil 

js on uplands in areas of 40 to more than 300 acres. 
It has the profile described as representative of the 
series. 
Included with this soil in mapping are Dioxice soils, 
Kim soils near drainage channels, Dallam soils in 
flatter areas, and Plack soils on ridgetops. Dioxice 
soils have no definite pattern of occurrence. They 
make up about 10 percent of the mapped acreage, and 
Kim, Dallam, and Plack soils each make up about 5 
percent. Also included in this unit, and making up 
only about 1 percent of the mapped acreage, are 
Travessilla soils. 

Runoff is medium on this Spurlock soil. The hazards 
of water erosion and soil blowing are moderate. 

These soils are used mostly for range and wildlife 
habitat, but à few areas are used for irrigated crops. 
Irrigated capability unit IIIe-12 ; nonirrigated capabil- 
ity subclass VIe; Sandy range site. 

Su—Spurlock-Plack complex (0 to 9 percent slopes). 
Spurlock loam, 1 to 5 percent slopes, makes up 60 per- 
cent of this complex, and Plack loam, 0 to 9 percent 
slopes, makes up 20 percent. Included soils make up 
the other 20 percent. Areas are 40 to more than 300 
acres in size. 

The Spurlock soil is on the sides of ridges, and the 
Plack soil is on ridgetops and small escarpments. The 
Spurlock soil has a profile similar to the one described 
as representative of its series, and the Plack soil has 
the profile described as representative of its series. 

Included with these soils in mapping, and making up 
about 10 percent of the mapped acreage, is a soil that 
is similar to this Plack soil except that the depth to 
indurated caliche is 20 to 40 inches. This soil is in the 
same position on the landscape as the Plack soil. Also 
included, and making up the remaining 10 percent of 
this complex, are small areas of Dioxice, Guy, and 
Texline soils. The Texline soils are near drainage 
channels. Dioxice and Guy soils are in the same posi- 
tion on the landscape as the Spurlock soil. 

Runoff is medium in the soils of this complex. The 
hazards of water erosion and soil blowing are moder- 
ate. Nonirrigated capability subclass Vle; Spurlock 
soil in Sandy range site, Plack soil in Shallow range 
site. 


Texline series 


The Texline series consists of deep, well drained 
soils on valley fill near the bases of escarpments. These 
soils formed in mixed alluvium. Slopes are 1 to 5 per- 
cent. Elevation is 4,500 to 7,300 feet. Vegetation is 
mainly blue grama, hairy grama, and three-awn. The 
average annual precipitation is 14 to 18 inches and 
the average annual air temperature is 50? to 57? F. 
The length of the frost free season is 140 to 185 days. 

In a representative profile the surface layer is dark 
grayish brown loam about 5 inches thick. The subsoil 
extends to а depth of 96 inches. It is dark grayish 
brown clay loam to a depth of 16 inches and pale 
brown, light brown, and pinkish gray silty clay loam 
and clay loam below. The profile is noncalcareous to 
slightly calcareous to a depth of 16 inches and strongly 
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calcareous below. It is mildly alkaline in the upper 5 
inches and moderately alkaline below. 

Permeability is moderate. Runoff is medium. Avail- 
able water capacity is 8 to 10 inches. Effective rooting 
depth is 60 inches or more. The hazards of water 
erosion and soil blowing are moderate. 

These soils are used for range and wildlife habitat. 

Representative profile of Texline loam, 1 to 5 per- 
E slopes, іп the SEIASW!1A sec. 20, T. 29 N., В. 
31 Е.: 

А1—0 to 5 inches; dark grayish brown (10YR 
4/2) heavy loam, very dark grayish 
brown (10YR 3/2) when moist; weak 
fine subangular blocky structure; slightly 
hard when dry, friable when moist, 
slightly sticky and plastie when wet; 
many fine and very fine roots; few very 
fine pores; mildly alkaline; clear smooth 
boundary. 5 to 16 inches thick. 

B21t—5 to 16 inches; dark grayish brown (10YR 
4/2) clay loam, very dark grayish brown 
(10YR 3/2) when moist; moderate me- 
dium  subangular  blocky structure; 
slightly hard when dry, friable when 
moist, slightly sticky and plastic when 
wet; few medium and соттоп fine and 
very fine roots; few fine and common 
very fine pores; thin patchy clay films on 
peds; slightly calcareous below a depth 
of 10 inches; moderately alkaline; grad- 
ual smooth boundary. 7 to 15 inches 


ick. 

B22tca—16 to 38 inches; pale brown (10YR 6/3) 
silty elay loam, brown (10YR 5/83) when 
moist; moderate medium  subangular 
blocky structure; hard when dry, friable 
when moist, sticky and plastic when wet; 
few medium, fine, and very fine roots; 
common very fine pores; thin patchy clay 
films on peds; common white soft masses 
of lime; strongly calcareous; moderately 
alkaline; gradual smooth boundary. 8 to 
18 inches thick. 

B23t—-33 to 63 inches; light brown (7.5YR 6/4) 
silty clay loam, brown (7.5YR 4/4) when 
moist; weak medium subangular blocky 
structure; slightly hard when dry, fri- 
able when moist, slightly sticky and plas- 
tic when wet; few fine and very fine 
roots; many very fine pores; few white 
soft masses of lime; moderately calcare- 
ous; moderately alkaline; clear smooth 
boundary. 20 to 40 inches thick. 

B24tca—63 to 70 inches; pinkish gray (7.5YR 
7/2) silty clay loam, brown (7.5YR 5/4) 
when moist; weak medium subangular 
blocky structure; slightly hard when dry, 
friable when moist, slightly sticky and 
plastic when wet; few very fine pores; 
common white soft masses of lime; 
strongly calcareous; moderately alkaline; 
clear smooth boundary. 0 to 15 inches 


thick. 
B25tea—'70 to 96 inches; light brown (7.5YR 
6/4) clay loam, brown (7.5YR 5/4) 


when moist; weak medium subangular 
blocky structure; hard when dry, friable 
when moist, slightly sticky and plastic 
when wet; few very fine pores; common 
white soft masses of lime; strongly cal- 
careous; moderately alkaline. 

The solum is more than 60 inches thick. The A 
horizon is calcareous or noncaleareous. It is brown, 
dark grayish brown, or grayish brown when dry and 
dark brown, very dark grayish brown, or very dark 
brown when moist. It is fine sandy loam, loam, or clay 


loam. 

The B21t horizon has the same colors as the A 
horizon. The remaining part of the B2t horizon is pale 
brown, light brown, pinkish gray, or reddish yellow 
when dry and brown, strong brown, or yellowish red 
when moist. The part of the B2t horizon below the 
B21t horizon is loam, sandy clay loam, silty clay loam, 
or clay loam. 

TeC—Texline loam, 1 to 5 percent slopes. This soil 
is in valley fill along the bases of steep escarpments in 
long, narrow areas of 40 to 400 acres. 

Ineluded with this soil in mapping, and making up 
5 percent each of the mapped acreage, are Dallam, 
Gruver, Kim, and Manzano soils. These included soils 
are in no definite pattern in the landscape, and changes 
from one kind of soil to another are gradual. 

This mapping unit is used for range and wildlife 
habitat. Irrigated capability unit IIIe-6, nonirrigated 
capability unit IVe-1; Loamy range site. 


Torreon series 


The Torreon series consists of deep, well drained 
soils on broad, basalt-capped uplands. These soils 
formed in alluvium weathered from basalt modified 
by eolian material. Slopes are 0 to 3 percent. Elevation 
is 5,000 to 7,000 feet. Vegetation is mainly blue grama, 
western wheatgrass, galleta, fringed sagebrush, and 
woolly indianweed. The average annual precipitation is 
14 to 18 inches, and the average annual air tempera- 
ture is 47° to 539 F. The length of the frost free season 
is 140 to 175 days. 

In a representative profile the surface layer is dark 
brown silty clay loam about 5 inches thick. The subsoil 
is 42 inches thick. The upper 20 inches is brown clay, 
and the lower 22 inches is pale brown silty clay loam. 
The substratum is very pale brown silty clay loam 
about 25 inches thick. Basalt bedrock is at a depth of 
about 72 inches. The soil material is noncaleareous in 
the upper 15 inches, slightly calcareous in the next 10 
inches, and strongly calcareous below. Reaction is neu- 
tral in the upper 5 inches, mildly alkaline in the next . 
10 inches, and moderately alkaline below. 

Permeability is slow. Runoff is medium. Available 
water capacity is 8 to 10 inches. Effective rooting 
depth is more than 40 inches. The hazards of water 
erosion and soil blowing are moderate. 

These soils are used for range and wildlife habitat. 

Representative profile of Torreon silty clay loam, in 
the SEIA4NE14 sec. 4, T. 26 N., В. 21 E.: 

А1--0 to 5 inches; dark brown (10YR 3/3) silty 
clay loam, very dark grayish brown 
(10YR 3/2) when moist; moderate fine 
and medium subangular blocky struc- 
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ture; slightly hard when dry, friable 
when moist, slightly sticky and plastic 
when wet; common fine roots; few very 
fine pores; neutral; clear smooth bound- 
ary. 2 to 10 inches thick. 

B21t—5 to 15 inches; brown (10YR 4/3) clay, 
dark brown (10YR 3/8) when moist; 
strong medium subangular blocky struc- 
ture; very hard when dry, firm when 
moist, sticky and plastic when wet; many 
fine roots; few very fine pores; thin con- 
tinuous clay films on реда; mildly alka- 
line; gradual smooth boundary. 5 to 14 
inches thick. 

B22t—15 to 25 inches; brown (7.5YR 5/3) clay, 
brown (10YR 4/3) when moist; strong 
medium subangular blocky structure; 
very hard when dry, friable when moist, 
sticky and plastic when wet; many fine 
roots; few very fine pores; thin con- 
tinuous clay films; slightly calcareous; 
moderately alkaline; clear wavy bound- 
ary. 6 to 18 inches thick. 

B3tea—25 to 47 inches; pale brown (10YR 6/3) 

silty clay loam, brown (10YR 5/3) when 

moist: moderate (grading to weak below 

a depth of 33 inches) medium subangular 

blocky structure; hard when dry, friable 

when moist, sticky and plastic when wet; 
many very fine roots; common very fine 
pores; patchy clay films оп  peds; 
strongly caleareous; many thin threads 
of lime; moderately alkaline; abrupt 
wavy boundary. 10 to 30 inches thick. 

to 72 inches; very pale brown (10YR 

7/3) silty clay loam, pale brown (10YR 

6/3) when moist; massive; slightly hard 

when dry, friable when moist, sticky and 

plastic when wet; few to many very fine 
pores; strongly calcareous; moderately 
alkaline. 10 to 40 inches thick. 

R—72 inches; basalt bedrock. 

The depth to the Cca horizon is 40 to 50 inches. 
Depth to rock is more than 40 inches. Gravel or 
ا‎ make up 0 to 5 percent of the soil ma- 
erial. 

The A horizon is grayish brown, dark grayish 
brown, brown, от dark brown when dry, and dark 
brown, very dark brown, or very dark grayish brown 
when moist. It is silt loam, loam, silty clay loam, or 
clay loam. 

The upper part of the B2t horizon has the same 
colors as the A horizon. The lower part is brown or 
pale brown when dry. The B2t horizon is clay, silty 
clay, or heavy silty clay loam. The B horizon is non- 
calcareous to strongly calcareous. 

The Cea horizon is very pale brown, light gray, or 
white when dry. Cobblestones and gravel make up 0 to 
50 percent of the Cca horizon. 

Tn—Torreon silty clay loam (0 to 3 percent slopes). 
This soil is in broad, basalt-eapped areas of 200 to 
600 acres. 

Included with this soil in mapping are a few areas 
of Torreon silty clay loam that has slopes of 8 to 5 
percent. Also included are Capulin soils, which make 
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up 10 percent of the mapped acreage; La Brier soils, 
which make up 5 percent; soils that are similar to this 
Torreon silty clay loam except that they have rock at 
a depth of 20 to 40 inches, which make up 5 percent; 
and Apache and Ayon soils, which make up less than 
1 percent. The Capulin, Apache, and Ayon soils and 
the soils that are moderately deep over bedrock are on 
small ridges or hills. The La Brier soils are in depres- 
sions and along water channels. 

This soil is used for range and wildlife habitat. 
Irrigated capability unit IIIe-8, nonirrigated capabil- 
ity unit IVe-1; Loamy range site. 


Travessilla series 


The Travessilla series consists of shallow, well 
drained soils on uplands and canyon sides around the 
edges of sandstone breaks. They formed in material 
weathered from sandstone and mixed eolian material. 
Slopes are 0 to 75 percent. Elevation is 4,800 to 6,700 
feet. Vegetation is mainly pinon pine, oneseed juniper, 
skunkbush sumac, oakbrush, blue grama, side-oats 
grama, broom snakeweed, and small soapweed (yucca). 
The average annual precipitation is 14 to 20 inches, 
and the average annual air temperature is 47? to 57° 
5 The length of the frost free season is 140 to 185 

ays. 

In a representative profile the surface layer is light 
brownish gray sandy loam about 4 inches thick. The 
substratum is pale brown loam underlain by sandstone 
bedrock at а depth of 8 inches. The soil is mildly or 
moderately alkaline and slightly calcareous. 

Permeability is moderately rapid. Runoff is medium 
to rapid. Available water capacity is 0.5 to 2 inches. 
Effective rooting depth is 4 to 20 inches. The hazard 
of soil blowing is moderate. The hazard of water 
erosion is moderate to severe. 

These soils are used for range, wildlife habitat, and 
water supply. 

Representative profile of Travessila sandy loam 
from an area of Travessilla-Rock outcrop complex, 0 
to 15 percent slopes, 1,560 feet north and 4,200 feet 
west of the southeast corner sec. 24, Т. 31 N., R 36 E.: 

А1--0 to 4 inches; light brownish gray (10YR 
6/2) sandy loam, dark grayish brown 
(10YR 4/2) when moist; weak fine 
granular structure; slightly hard when 
dry, very friable when moist, nonsticky 
and nonplastic when wet; many fine and 
medium roots; common fine pores; 15 
percent rock fragments; slightly caleare- 
ous; mildly alkaline; gradual smooth 
boundary. 2 to 8 inches thick. 

С--4 to 8 inches; pale brown (10YR 6/3) loam, 
brown (10YR 4/3) when moist; mas- 
sive; slightly hard when dry, very friable 
when moist, nonsticky and slightly plas- 
tic when wet; common fine and medium 
roots; few fine and common very fine 
pores; slightly calcareous; 20 percent 
rock fragments; moderately alkaline; 
abrupt smooth boundary. 2 to 12 inches 

ick. 

В--8 inches; noncalcareous sandstone bedrock. 

The soil ranges from 4 to 20 inches thick over sand- 
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stone bedrock. Cobblestones make up 0 to 10 percent 
of the soil, and gravel makes up 0 to 35 percent. Total 
тоск fragments make up 0 to 35 percent of the 
soil. 

The A1 horizon is light brown, brown, or light 
brownish gray when dry and brown, dark grayish 
brown, or grayish brown when moist. It is loamy sand 
to sandy loam or loam, noncalcareous or slightly cal- 
careous, and mildly alkaline. 

The C horizon is sandy loam, loam, or light sandy 
clay loam; mildly or moderately alkaline; and slightly 
or moderately calcareous. Thin, discontinuous accumu- 
lations of caleium carbonate are immediately above 
the bedrock, and there are thin coatings on the bed- 
rock in places. 

TrE— Travessilla-Rock outcrop complex, 0 to 15 per- 
cent slopes. Travessilla sandy Шаға. 0 to 15 percent 
slopes, makes up about 70 percent of this complex, and 
Rock outcrop makes up 20 percent. Included soils make 
up the remaining 10 percent. Areas are 40 to more 
than 640 acres in size. 

The Travessila soil borders canyons on uplands. 
Rock outcrop also borders canyons but is on the edges 
of steplike terraces or is on eroded hills. The Traves- 


silla soil has the profile described as representative of 
the series. 

Included with this complex in mapping are Carnero 
and Escabosa soils in depressions. These soils make 
up about 10 percent of the mapped areas. Also included 
are minor acreages of Litle, Plack, and Rizozo soils. 

This complex is used for range and wildlife habitat. 
Nonirrigated capability subclass VIIs; Travessilla 
sandy loam in Shallow Sandstone range site, Rock out- 
crop not assigned to a range site. 

TrF—Travessilla-Rock outcrop complex, 30 to 75 
percent slopes. Travessilla stony sandy loam, 30 to 75 
percent slopes, makes up about 40 percent of this com- 
plex, and Rock outcrop makes up 30 percent. Included 
soils make up the remaining 30 percent. Areas are 
200 to more than 2,000 acres in size. 

This complex is on the sandstone breaks or escarp- 
ments leading from the uplands down to the river 
valleys (fig. 16). The Travessilla soil is on the sides 
of the e&tarpments, and Rock outcrop is on the upper 
edges and on the sides. The Travessilla soil has a 
profile similar to the one described as representative 
of the series except that cobblestones and stones cover 
5 to 40 percent of the surface. 


Figure 16.—Landscape of Travessilla-Rock outcrop complex, 30 to 75 percent slopes. 
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Included with this complex in mapping are Rubble 
land, which makes up 10 percent of the mapped асге- 
age; Aridic Haplustolls, which make up 5 percent; 
Litle soils, which make up 5 percent; and Alicia, Kim, 
Manzano, and Texline soils, which make up 5 percent. 
Rubble land, Aridic Haplustolls, and Litle soils are in 
the same areas as Travessilla soils. The Alicia, Kim, 
Manzano, and Texline soils are at the bottoms of 
escarpments or in narrow valleys between escarp- 
ments. | 

This complex is used for range, wildlife habitat, and 
water supply. Nonirrigated capability subclass VIIs; 
Travessilla stony sandy loam in Breaks range site, 
Rock outerop not assigned to a range site. 


Ustolls 


In certain types of terrain, separation of soils at the 
level of phases of soil series was not feasible. In such 
areas the soils were mapped and named in a category 
in the soil classification system broader than the series. 
Ustolls, for example, is a suborder. See the section 
*Formation and Classifieation of the Soils" for a more 
complete explanation of the system. 

Ustolls are shallow to deep, well drained soils. They 
formed in a variety of material derived from basalt, 
sandstone, and upland deposits of the Ogallala Forma- 
tion and in valley fill leading away from vertical basalt 
escarpments of basalt-capped mesas. Slopes are typi- 
cally 25 to 75 percent. Elevation is 4,900 to 7,500 feet. 
Vegetation is mainly oneseed juniper, pinon pine, oak- 
brush, skunkbrush sumac, mountainmahogany, blue- 
stem, blue grama, and side-oats grama. The average 
annual precipitation is 15 to 20 inches, and the average 
annual air temperature is 45? to 57? F. The length of 
the frost free season is 120 to 180 days. 

The surface layer is dark colored gravelly, cobbly, 
or stony loam or clay loam. The substratum is reddish 
brown or yellowish red loam, clay loam, silty clay 
loam, or clay in most places. In places а white layer of 
lime accumulation is in the substratum. Gravel, cobble- 
stones, or stones make up 20 to 70 percent of the soil 
material In a few areas sandstone or shale is at a 
shallow or moderate depth. The soils are noncaleareous 
| strongly calcareous and mildly or moderately alka- 
ine. 

Permeability is moderately slow to slow. Runoff is 
rapid. Available water capacity is mostly 6 to 10 inches 
in deep soils and 0.5 to 2 inches in soils that are shal- 
low over shale or sandstone. Effective rooting depth 
is 10 to 60 inches. The hazard of water erosion is se- 
b and the hazard of soil blowing is slight or mod- 
erate. 

These soils are used for range, wildlife habitat, and 
water supply. 

Ur—Ustolls-Rock outcrop association (25 to 75 per- 
cent slopes). Ustolls make up 75 percent of this associa- 
tion, and Rock опісгор makes up 15 percent. Included 
soils and land types make up the remaining 10 per- 
cent. Areas are long and narrow and 100 to several 
hundred acres in size. Ustolls are on the sides of es- 
carpments in basalt-capped mesas; Rock outerop is 
on the top edges of the escarpments. 

Ineluded with this association in mapping, and mak- 
ing up 5 percent each of the mapped acreage, are 


Travessilla soils and Rubble land. Travessilla soils are 
in sandstone areas over which basalt flowed. Rubble 
land is immediately below the Rock outcrop. 

This association is used for range, wildlife habitat, 
and water supply. Ustolls in nonirrigated capability 
subclass УПз. Rock outcrop in nonirrigated capability 
subclass УПЇз; Ustolls in Breaks range site, Rock 
outcrop not assigned to a range site. 


Valent series 


The Valent series consists of deep, excessively 
drained soils on sand dunes and hummocky upland 
plains. These soils formed in eolian sand. Slopes are 
3 to 9 percent. Elevation is 4,300 to 6,200 feet. Vegeta- 
tion is mainly blue grama, hairy grama, side-oats 
grama, bluestem, sand dropseed, skunkbush sumac, 
sand sagebrush, and small soapweed (yucca). The 
average annual precipitation is 14 to 18 inches, and 
the average annual air temperature is 50° to 519 Е. 
Тһе length ої the frost free season is 160 to 185 days. 

In a representative profile the surface layer is brown 
loamy sand about 5 inches thick. The substratum is 
brown and pink sand to a depth of 94 inches or more. 
The soil material is noncalcareous throughout. Re- 
action is neutral to a depth of 50 inches and mildly 
alkaline below. . 

Permeability is very rapid. Runoff is slow. Avail- 
able water capacity is 8 to 6 inches. Effective rooting 
depth is 60 inches or more. The hazard of soil blow- 
ing is severe, and the hazard of water erosion is slight. 

These soils are used for range and wildlife habitat. 

Representative profile of Valent loamy sand, 3 to 9 
percent slopes, 900 feet south of the north quarter 
corner of sec. 7, T. 28 М., В. 36 E.: 

A1—0 to 5 inches; brown (10YR 5/3) loamy 
sand, dark brown (10YR 4/3) when 
moist; weak fine granular structure; soft 
when dry, very friable when moist, non- 
sticky and nonplastic when wet; many 
fine roots; many fine interstitial pores; 
neutral; clear smooth boundary. 4 to 9 
inches thick. 

C1—5 to 50 inches; brown (7.5YR 5/4) sand, 
dark brown (7.5YR 4/4) when moist; 
single grained; loose when dry or moist, 
nonsticky and nonplastic when wet; few 
fine roots and many coarse roots; many 
fine interstitial pores; neutral; clear 
smooth boundary. 24 to 60 inches. 

C2—50 to 94 inches; pink (7.5YR 7/4) sand, 
brown (7.5YR 5/4) when moist; single 
grained; loose when dry or moist, non- 
sticky and nonplastic when wet; many 
fine interstitial pores; mildly alkaline. 

The soil is 60 inches thick or more. It is noncalcare- 
ous or slightly caleareous and neutral or mildly alka- 
line. 

The A1 horizon is brown, pale brown, light brown, 
or grayish brown when dry and brown, dark brown, 
or dark grayish brown when moist. It is loamy sand 
or sand. 

The C horizon is pale brown, very pale brown, yel- 
lowish brown, light brown, brown, or pink when dry 
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and brown, pale brown, dark brown, or light brown 
when moist. 

VaD—Valent loamy sand, З to 9 percent slopes. This 
soil is in narrow areas of dunes. Áreas are 20 to 200 
acres in size. 

Included with this soil in mapping, and making up 
15 percent of the mapped acreage, are Vingo soils in 
nearly level areas of the landscape or in depressions. 

This soil is used for range and wildlife habitat. Non- 
irrigated capability subclass VIe; Deep Sand range 
site. 


Vermejo series 


The Vermejo series consists of deep, moderately 
well drained soils in drainageways and depressions. 
These soils formed in fine textured alluvium derived 
from mixed sources. Slopes are 0 to 3 percent. Eleva- 
tion is 5,400 to 7,000 feet. Vegetation is mainly blue 
grama, ring muhly, sleepygrass, western wheatgrass, 
and broom snakeweed. The average annual precipita- 
tion is 14 to 18 inches, and the average annual air 
temperature is 46° to 57° F. The length of the frost 
free season is 140 to 170 days. 

In a representative profile the surface layer is gray- 
ish brown silty clay loam about 10 inches thick. The 
substratum is grayish brown, light brownish gray, 
and light yellowish brown clay and silty clay to a 
depth of 66 inches or more. The soil material is 
strongly calcareous throughout. Reaction is moderate- 
ly alkaline in the upper 31 inches and strongly alka- 
line below. 

Permeability is very slow. Runoff is medium. Avail- 
able water capacity is 6 to 10 inches. Effective root- 
ing depth is 40 inches or more. The hazard of water 
erosion is moderate or severe, and the hazard of soil 
blowing is slight. 

These soils are used for range and wildlife habitat. 

Representative profile of Vermejo silty clay loam, 
2,800 feet north of the southwest corner of sec. 23, 
T. 33 N., В. 29 E.: 

А1--0 to 10 inches; grayish brown (2.5Y 5/2) 
silty clay loam, dark grayish brown 
(10YR 4/2) when moist; weak fine sub- 
angular blocky structure; hard when 
dry, friable when moist, sticky and 
plastic when wet; common fine roots; 
few very fine pores; strongly calcareous; 
moderately alkaline; clear smooth 
boundary. 6 to 14 inches thick. 

C1—10 to 31 inches; grayish brown (2.5Y 5/2) 
clay, dark grayish brown (10YR 4/2) 
when moist; weak fine and medium sub- 
angular blocky and angular blocky struc- 
ture; very hard when dry, firm when 
moist, very sticky and plastic when wet; 
few roots in peds, many between peds; 
few very fine pores; strongly calcareous ; 
moderately alkaline; clear smooth 
boundary. 10 to 24 inches thick. 

C2—31 to 46 inches; light brownish gray (10YR 
6/2) clay, grayish brown (10YR 5/2) 
when moist; massive; hard when dry, 
firm when moist, very sticky and plastic 
when wet; few very fine pores; strongly 


calcareous; strongly alkaline; gradual 
wavy boundary. 8 to 22 inches thick. 
C3—46 to 66 inches; light yellowish brown (2.5Y 
6/4) silty clay, light olive brown (2.5Y 
5/4) when moist; massive; hard when 
dry, firm when moist, sticky and plastic 
when wet; few very fine pores; strongly 
calcareous; strongly alkaline. 

Shale is below a depth of 40 inches. The soil is 
moderately or strongly calcareous and moderately or 
strongly alkaline. 

The А1 horizon is light brownish gray, grayish 
brown, brown, or pale brown when dry and dark gray- 
ish brown or brown when moist. It is clay loam or 
silty clay loam. 

The C horizon is light gray, light brownish gray, 
very pale brown, grayish brown, or light yellowish 
brown when dry and grayish brown, dark grayish 
brown, light olive brown, or yellowish brown when 
moist. It is heavy silty clay loam, clay, or silty clay. 

Ve—Vermejo silty clay loam (0 to 3 percent slopes). 
This soil is along drainage channels and in depres- 
pons in areas of 40 to 200 acres. Slopes are 0 to 3 per- 
cent. 

Included with this soil in mapping are Litle soils 
adjacent to playa lakes and La Brier soils in depres- 
sions and along drainageways. Also included on playa 
lake bottoms in areas too small to be shown on the soil 
map is a soil that is similar to this Vermejo soil ex- 
cept that it is poorly drained. The La Brier soils and 
the soil that is similar to this Vermejo soil each make 
up 5 percent of the mapped acreage. 

This soil is used for range and wildlife habitat. Irri- 
gated capability unit IVs-9, nonirrigated capability 
subclass VIs; Clayey range site. 


Vingo series 


The Vingo series consists of deep, well drained soils 
on hummocky uplands. These soils formed in sandy 
eolian material. Slopes are 1 to 5 percent. Elevation is 
4,300 to 6,200 feet. Vegetation is mainly blue grama, 
hairy grama, side-oats grama, bluestem, sand sage- 
brush, and small soapweed (yucca). The average an- 
nual precipitation is 14 to 18 inches, and the average 
annual air temperature is 50° to 57° F. The length of 
the frost free season is 160 to 185 days. 

In a representative profile the surface layer is brown 
loamy sand about 11 inches thick. The subsoil extends 
to a depth of 80 inches or more. It is brown and yellow- 
ish red sandy loam. It is noncalcareous and neutral to 
a depth of 62 inches and slightly calcareous and mildly 
alkaline below. 

Permeability is moderately rapid. Runoff is very 
slow. Available water capacity is 7 to 8.5 inches. Ef- 
fective rooting depth is 60 inches or more. The hazard 
of soil blowing is severe, and the hazard of water ero- 
sion is slight. 

These soils are used for range and wildlife habitat. 

Representative profile of Vingo loamy sand, in an 
area of Vingo-Dallam complex, 1,600 feet south and 
500 feet west of the north quarter corner sec. 28, T. 
22 N., В. 36 E.: 

А1--0 to 11 inches; brown (7.5YR 5/4) loamy 
sand, dark brown (10YR 4/3) when 
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moist; very weak medium subangular 
blocky structure; soft when dry, very fri- 
able when moist, nonsticky and nonplas- 
tic when wet; many fine roots; many 
fine interstitial pores; neutral; clear 
smooth boundary. 6 to 14 inches thick. 

B21t—11 to 21 inches; brown (7.5YR 5/4) sandy 
loam, dark brown (7. БУВ 4/4) when 
moist; weak coarse subangular blocky 
structure; slightly hard when dry, very 
friable when moist, slightly sticky and 
slightly plastic when wet; many fine 
roots; few fine pores; few patchy clay 
filas on peds; common clay bridges on 
sand grains; neutral; gradual smooth 
boundary. 8 to 20 inches thick. 

B22t—21 to 62 inches; yellowish red (БУВ 5/6) 
sandy loam, yellowish red (5YR 4/6) 
when moist; weak coarse subangular 
blocky structure; hard when dry, very 
friable when moist, slightly sticky and 
slightly plastic when wet; few fine roots ; 
few fine pores; few patchy clay films and 
common clay bridges between sand 
grains; neutral; diffuse smooth bound- 
ary. 6 to 45 inches thick. 

B23tca—62 to 80 inches; yellowish red (БУВ. 5/6) 
sandy loam, yellowish red (5YR 5/6) 
when moist; weak fine subangular blocky 
structure; slightly hard when dry, very 
friable when moist, nonsticky and non- 
plastic when wet; few lime nodules; 
slightly calcareous ; mildly alkaline. 

The A horizon is mostly noncalcareous but in a few 
areas it is slightly calcareous. Reaction is neutral ог 
mildly alkaline to a depth of 40 inches. 

The Al horizon is brown, yellowish brown, pale 
brown, or strong brown when dry and dark brown, 
strong brown, or brown when moist. Texture is sand 
or loamy sand. 

The Bt horizon is brown, strong brown, yellowish 
red, or reddish yellow when dry and dark brown, 
brown, strong brown, reddish yellow, or yellowish 
brown when moist. Above a depth of 40 inches it is fine 
sandy loam to sandy loam and averages sandy loam. 
It is sandy loam or sandy clay loam below a depth of 
40 inches. The Віса horizon is pink, light brown, 
strong brown, or yellowish red when moist and dry. It 
is sandy clay loam, sandy loam, or loamy sand. 

Vn—Vingo-Dallam complex (0 to 5 percent slopes). 
Vingo loamy sand, 1 to 5 percent slopes, makes up 
about 70 percent of this complex, and Dallam loamy 
sand, 0 to 8 percent slopes, makes up 20 percent. In- 
cluded soils make up the remaining 10 percent. This 
complex is mapped in areas of 160 acres or larger. 

The Vingo soil is on hummocks and dune sides, and 
the Dallam soil is in depressions. The Vingo soil has the 
profile described as representative of its series. The 
Dallam soil has a profile that is similar to the one de- 
scribed as representative of its series except that the 
surface layer is loamy sand. 

Ineluded with these soils in mapping are Valent soils 
in areas of dunes and Spurlock loamy sand in inter- 
mingled areas of dunes that adjoin landscapes dom- 


inated by the Ogallala Formation. These soils each 
make up about 5 percent of the mapped acreage. 

These soils are used for range and wildlife habitat. 
Irrigated capability unit IVe-10, nonirrigated capa- 
bility subclass VIe; Deep Sand range site. 


Use and Management of the Soils 


The use and management of soils for irrigated and 
nonirrigated cropland, range, wildlife habitat, and en- 
gineering are presented in this section. Explanations of 
range sites and capability classifications of soils are 
given, management of irrigated and nonirrigated soils 
by capability units are discussed, and estimated yields 
of crops under a high level of management are given 
for crops grown in irrigated and nonirrigated areas. 
Tables in this section present information signi- 
ficant to engineering (tables 6, 7, and 8) and the es- 
tablishment of wildlife habitat (table 5). 

To find the names of the soils in any given capabil- 
ity unit or range site, refer to the “Guide to Mapping 
Units” at the back of this soil survey. 


Range ? 


Ninety-five percent of all the land in Union County 
is used for range. The ranching enterprises are cow 
and calf yearling operations (5, ?). The size of these 
livestock operations ranges from a few hundred acres 
to several thousand acres. 

The area is climatically suited to year-round grazing. 
Most ranchers use supplemental feed in the winter 
months. In years of below normal precipitation, they 
use supplemental feed in other months as well. 


Range Sites and Condition Classes 


A range site is a distinctive kind of range that differs 
from other kinds in its potential to produce a charac- 
teristic natural plant community. It is the product of 
all environmental factors responsible for its develop- 
ment—soil, climate, and vegetation. Soils that have the 
capacity to produce the same kinds, amounts, and pro- 
portions of range plants are grouped together in the 
same range site. 

The potential or climax vegetation of a range site is 
the native plant community best adapted to the partic- 
ular set of environmental faetors at the site. These 
plant communities are relatively stable and are dy- 
namically balanced with the environment. 

Abnormal disturbances, such as overuse by livestock 
and excessive burning or plowing, result in changes in 
the climax plant community. If the disturbance is 
drastic enough, the community may be completely de- 
stroyed. If the range site is not deteriorated sig- 
nifieantly under such disturbances as water erosion 
or soil blowing, secondary plant succession progresses 
in the direction of the natural potential, or climax 
plant community, for the site. Range conservationists 
and soil scientists together have determined the natural 
potential plant communities for individual soils of 
Union County and have grouped these soils into range 
sites. 


* HENRY E. WALL, В. range conservationist, Soil Conserva- 
tion Service, assisted in preparation of this section. 
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Range condition is the present state of the vegeta- 
tion or plant community on a range site as related to 
the climax plant community for the site. The primary 
purpose in determining range condition is to provide 
an index of changes that have taken place in the plant 
cover. When the potential plant community for a site is 
known, the present range condition can be determined. 
As a result, а basis is provided for predicting the 
nature and direction of plant community changes to 
be expected under a specified program of management. 

en changes that occur in the climax plant com- 
munity are caused by particular kinds of use by live- 
Stock or by other disturbance, plants of certain species 
increase, while plants of other species decrease. Reac- 
tion of the plants to grazing depends on the kind of 
animal grazed, the season of use, and the extent of 
plant tissue removal. By comparing the composition 
of the present plant community to that of the climax 
plant community, it is possible to see how certain 
Species increase and other species decrease. Plants not 
in the climax community that show up in the present 
plant community are known as "invaders." 

The composition of plant communities, both climax 
and present, together with other range site informa- 
tion, provides the interpretative basis for selecting 
management objectives, designing grazing systems, 
managing for wildlife habitat, determining recreation 
potentials, and evaluating hydrologic conditions. 

Management objectives for range generally require 
an increase in desirable plants and restoration of range 
% as near climax conditions as is reasonably feasible. 
At times the management objectives are to create or 
maintain plant communities somewhat removed from 
the climax to fit specific needs in the grazing program 
and to provide for wildlife habitat or other benefits. 
Any management objective must be compatible with 
conservation objectives, which provide for plant com- 
munities that protect and improve soil and water re- 
sources while meeting the desires and needs of the 
operator. 


Descriptions of Range Sites 


In the following pages the range sites of Union 
County are described, the climax plants and principal 
invaders on the sites are named, and an estimate is 
given of the potential annual yield of air-dry vegeta- 
tion for each site when the site is in excellent condition. 
Unless otherwise noted the soil textures given in each 
range site description are for the surface layer. The 
soil series represented is named in the description 
of each range site. This does not mean, however, that 
in a given series all the soils are in the same site. To 
find the range site for any given soil, refer to the 
"Guide to Mapping Units?" at the back of this soil 
survey. 

Rock оцісгор and Rubble land are not included in 
the range sites, because they are not suited to use as 
range. 


BREAKS RANGE SITE 


This range site consists of well drained soils that 
are 5 to 70 percent cobblestones and stones. These 
Soils have a surface layer of sandy loam, clay loam, 
loam, or clay. Slopes range from 1 to 75 percent but 
are predominantly more than 25 percent. 


Permeability is moderately rapid to very slow in 
soils of this site. Runoff is rapid. 

About 80 percent of the vegetation on this site is 
grasses, 5 percent is shrubs, and 15 percent is pinon 
pine and juniper trees. Forbs are present, but they are 
sparsely scattered. 

The composition, by weight, of the climax vegeta- 
tion, or potential plant community, is about 20 percent 
little bluestem, 20 percent side-oats grama, 20 percent 
blue and hairy grama, 10 percent western wheatgrass, 
10 percent pinon pine, 5 percent galleta, 5 percent 
needleandthread, 5 percent skunkbush sumac, and 5 
percent oneseed juniper. Associated species are black 
grama, big bluestem, oak brush, mountainmahogany, 
three-awn, and fringed sagebrush. Where this site is 
heavily and continually grazed by cattle, little blue- 
Stem, side-oats grama, and western wheatgrass are 
replaced by blue and hairy grama, oak brush, pinon 
pine, and oneseed juniper. Yellow sweetclover and 
perennial forbs invade this site in places. 

Livestock seek areas of this site to protect them- 
selves against winter storms. Trails and access roads 
are commonly needed to provide better distribution of 
livestock. 

If this site is in excellent condition, the total an- 
nual yield of all vegetation ranges from 1,500 pounds 
in favorable years to 600 pounds in unfavorable years. 
Approximately 75 percent of this yield is from plants 
that furnish forage for cattle. 


CINDER RANGE SITE 


This range site (ig. 17 ) consists of somewhat ex- 
cessively drained 8008 that are underlain by a соп- 
tinuous layer of cinders at a depth of 12 to 26 inches. 
The soils of this range site have a surface layer of 
gravelly silt loam. Slopes range from 0 to 25 percent. 

Permeability is moderate, and runoff is slow. 

About 80 percent of the vegetation on this site is 
grasses, 5 percent is shrubs, and 15 percent is pinon 
pine and juniper trees. Forbs are present, but they are 
sparsely scattered. 

The composition, by weight, of the climax vegeta- 
tion, or potential plant community, is about 25 per- 
cent little bluestem, 25 percent side-oats grama, 20 
percent blue grama, 10 percent pinon pine, 5 percent 
big bluestem, 5 percent junegrass, 5 percent oneseed 
juniper, and 5 percent oak brush. Associated species 
are galleta, wolftail, yueca, Apacheplume, mountain- 
mahogany, and skunkbush sumac. Where this site is 
heavily and continually grazed by cattle, little blue- 
stem, side-oats grama, big bluestem, and junegrass are 
replaced by blue grama, oneseed juniper, pinon pine, 
oak brush, skunkbush sumac, and mountainmahogany. 
Ring muhly and sleepgrass invade this site in places. 

The soils in this site are suited to range seeding and 
brush management where improvement of range condi- 
tions is needed. Care, however, should be taken to 
protect the soil against water erosion. 

If this site is in excellent condition, the total annual 
yield of all vegetation is as much as 1,300 pounds, 
air-dry weight, per acre in favorable years and as 
little as 700 pounds in unfavorable years. Approxi- 
mately 80 percent of this yield is from plants that 
furnish forage for cattle. 
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Figure 17.--Ап area ої Cinder range site оп Саршіп Mountain National Monument. The soil is in the Bandera association. The 
steeper soil near the upper part of the mountain is not in a range site, but it is suited to wildlife use. 


CLAYEY RANGE SITE 


This range site (fig. 18) consists of moderately well 
drained or well drained soils that have a surface layer 
of clay loam or silty clay loam. Slopes range from 0 to 
9 percent. 

Permeability is moderately slow to very slow in 
soils of this site. Runoff is slow to rapid. 

About 90 to 95 percent of the vegetation on this 
site is mid and short grasses, and 5 percent is shrubs. 
Few or no forbs are present. 

The composition, by weight, of the climax vegeta- 
tion, or potential plant community, is about 25 percent 
blue grama, 20 percent western wheatgrass, 15 per- 
cent galleta, 10 percent vine mesquite, 10 percent side- 
oats grama, 5 percent buffalograss, 5 percent mat 
muhly, 5 percent three-awn, and 5 percent four-wing 
saltbush. Associated species are cactus, ring muhly, 
and broom snakeweed. Where this site 1s heavily and 
continually grazed by cattle, western wheatgrass, vine 
mesquite, and side-oats grama, are replaced by blue 
grama, galleta, buffalograss, cactus, and four-wing 
saltbush. Gumweed, western ragweed, and tumble- 
grass invade this site in places. 

The soils in this site are suited to range seeding, 


brush management, contour furrowing, and pitting 
where improvement of range condition is needed. | 

If this site is in excellent condition, the total yield 
of all vegetation ranges from 1,200 pounds per acre 
in favorable years to 400 pounds in unfavorable years. 
Approximately 95 percent of this yield is from plants 
that furnish forage for cattle. 


DEEP SAND RANGE SITE 


This range site consists of excessively drained or 
well drained soils that have a surface layer of loamy 
sand. Slopes range from 0 to 9 percent. | | 

Permeability is moderate to very rapid in soils of 
this range site. Runoff is slow or very slow. MAN 

About 90 percent of the vegetation on this site is 
grass and 10 percent is yucca. Only a few forbs are 
present. | 

The composition, by weight, of the climax vegeta- 
tion, or potential community, is about 30 percent little 
bluestem, 15 percent blue and hairy grama, 15 percent 
sand bluestem, 10 percent side-oats grama, 10 per- 
cent sand dropseed, 5 percent New Mexico feather- 
grass, 5 percent sand sagebrush, 5 percent silver 
bluestem, and 5 percent small soapweed (yucca). Asso- 
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Figure 18.—Ап area of Clayey range site. The soil is Sherm clay 
oam, and the vegetation is mostly galleta and blue grama. 


ciated species are black grama, needleandthread, and 
tumblegrass. Where this site is heavily and continually 
grazed by cattle, little bluestem, sand bluestem, side- 
oats grama, and New Mexico feathergrass are replaced 
by blue and hairy grama, sand dropseed, sand sage- 
brush, silver bluestem, and small soapweed (yucca). 

The soils in this site are suitable for range seeding 
and brush management where improvement of range 
condition is needed. Special consideration, however, 
must be made to control soil blowing during revege- 
tation. 

ТЕ this site is in excellent condition, the total yield 
of all vegetation ranges from 1,900 pounds per acre in 
favorable years to 1,000 pounds in unfavorable years. 
Approximately 90 percent of this yield is from plants 
that furnish forage for cattle. 


LOAMY RANGE SITE 


This range site consists of well drained soils that 
have a surface layer of loam and silty clay loam. Slopes 
range from 0 to 9 percent. 

Permeability is moderate to slow in soils of this site. 
Runoff is medium. 


Vegetation on this range site is almost entirely pure 
grass. Only a few forbs or woody species are present. 

The composition, by weight, of the climax vegeta- 
tion, or plant community, is about 40 percent blue 
grama, 15 percent western wheatgrass, 10 percent 
side-oats grama, 5 percent vine mesquite, 5 per- 
cent sand dropseed, 10 percent buffalograss, 10 percent 
galleta, and 5 percent three-awn. Associated species 
are fringed sagebrush, wolftail, gumweed, small soap- 
weed (yucca), broom snakeweed, and ring muhly. 
Where this site is heavily and continually grazed by 
cattle, side-oats grama, vine-mesquite, and western 
wheatgrass are replaced by blue grama, buffalograss, 
galleta, and ring muhly. Cactus and annuals invade 
this site in places. 

The soils in this site are suited to range seeding, 
brush management, contour furrowing, and pitting 
where improvement of range condition is needed. If 
this site is in excellent condition, the total yield of 
all vegetation ranges from 1,800 pounds per acre in 
favorable years to 600 pounds in unfavorable years. 
Approximately 95 percent of this yield is from plants 
that furnish forage for cattle. 


MALPAIS RANGE SITE 


This range site (fig. 19) consists of well drained, 
cobbly soils that Have а surface layer of loam, silt 
loam, or clay loam. Slopes range from 1 to 15 percent. 

Permeability in the soils of this site is moderate to 
slow. Runoff is medium to rapid. 

Vegetation on this range site is almost entirely pure 
grass. Only a few forbs or woody species are present. 

The composition, by weight, of the climax vegeta- 
tion, or potential plant community, is about 25 percent 
side-oats grama, 20 percent little bluestem, 20 percent 
western wheatgrass, 20 percent blue and hairy grama, 
10 percent galleta, and 5 percent indiangrass. Asso- 
ciated species are fringed sagebrush and wolftail and 
ring muhly. Where this site is heavily and continually 
grazed by cattle, side-oats grama, little bluestem, 
western wheatgrass, and indiangrass are replaced by 
blue grama, three-awn, and galleta. Small soapweed 
(уасса), broom snakeweed, cholla, pricklypear, or 
oneseed juniper invade this site in places. 

The soils in this site are suited to range seeding and 
brush management where improvement of range con- 
dition is needed. 

If this site is in excellent condition, the total of all 
vegetation ranges from 1,200 pounds per acre in favor- 
able years to 500 pounds per acre in unfavorable years. 
About 90 percent of this yield is from plants that 
furnish forage for cattle. 


MOUNTAIN GRASSLAND RANGE SITE 


This range site consists of well drained soils that 
have a surface layer of cobbly silt loam. Slopes range 
from 9 to 70 percent. 

Permeability is slow in soils of this site. Runoff is 
rapid. 

Тһе vegetation is predominantly grasses, but oak 
brush, pinon, and ponderosa pine are sparsely scat- 
tered on this site. 

The composition, by weight, of the climax vegeta- 
tion, or potential plant community, is about 15 percent 
little bluestem, 15 percent mountain muhly, 15 per- 
cent blue grama, 10 percent side-oats grama, 10 per- 
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Figure 19.--Ап area ої Malpais range site, The soils аге in the Ayon-Apache association and the Apache-Rock outcrop complex, 


cent western wheatgrass, 5 percent junegrass, 5 
percent mountain brome, 5 percent muttongrass, 5 
percent pine dropseed, 5 percent oak brush, 5 percent 
ponderosa pine, and 5 percent pinon pine. Associated 
species are side-oats grama, Arizona fescue, mountain- 
mahogany, sedges, oneseed juniper, and oatgrass. 
Where this site is heavily and continually grazed by 
cattle, little bluestem, junegrass, mountain brome, 
mountain muhly, muttongrass, oatgrass, and pine 
dropseed are replaced by blue grama, oak brush, one- 
seed juniper, pinon pine, and ponderosa pine. Ken- 
tucky bluegrass, timothy, and redtop invade this site 
in places. 

Designed trails and access roads are commonly 
needed to provide distribution of livestock. 

If this site is in excellent condition, the total annual 
yield of all vegetation ranges from 1,500 pounds in 
favorable years to 700 pounds in unfavorable years. 
About 85 percent of this yield is from plants that 
furnish forage for cattle. 


SANDY RANGE SITE 


This range site consists of well drained soils that 
have a surface layer of fine sandy loam, sandy loam, or 
loam. Slopes range mostly from 0 to 5 percent, but in 
a few areas they range up to 9 percent. 

Permeability is moderate or moderately slow in soils 
of this site. Runoff is slow or medium. 

The vegetation on this site is predominantly a mix- 


ture of grasses. Only a few forbs and scattered small 
soapweed (yucca) are present. 

The composition, by weight, of the climax vegeta- 
tion, or potential plant community, is about 35 percent 
side-oats grama, 25 percent blue and hairy grama, 15 
percent little bluestem, 10 percent New Mexico feather- 
grass, 5 percent sand dropseed, 5 percent three-awn, 
and 5 percent small soapweed (yucca). Associated 
species are galleta, sand bluestem, sand sagebrush, 
winterfat, and needleandthread. Where this site is 
heavily and continually grazed by cattle, side-oats 
grama, little bluestem, and needlegrasses are replaced 
by blue grama, hairy grama, three-awn, and small 
soapweed (yucca). Pricklypear and cholla invade this 
site in places. 

Тће soils in this site are suited to range seeding and 
brush management where improvement of the range 
condition is needed. Special consideration, however, 
шең be made to control soil blowing during revegeta- 
ion. 

ТЕ this site is in excellent condition, the total annual 
yield of all vegetation ranges from 1,300 pounds per 
acre in favorable years to 800 pounds in unfavorable 
years. About 90 percent of the yield is from plants 
that furnish forage for cattle. 


SHALLOW RANGE SITE 


This range site consists of well drained soils that 
have a surface layer of gravelly loam or loam. The 
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soils are shallow over indurated caliche or are moder- 
ately deep or deep over bedrock. Slopes range from 
0 to 9 percent. 

Permeability is moderately rapid or moderate in 
soils of this site. Runoff is medium. 

The vegetation on this site is mostly grasses. A few 
forbs and woody plants are present. 

The composition, by weight, of the climax vegeta- 
tion, or potential plant community, is about 30 percent 
blue and hairy grama, 25 percent side-oats grama, 25 
percent little bluestem, 5 percent needleandthread, 5 
percent New Mexico feathergrass, 5 percent three-awn, 
and 5 percent wolftail. Associated species are skunk- 
bush sumae, big bluestem, broom snakeweed, western 
wheatgrass, and small soapweed (yucca). Where this 
site is heavily and continually grazed by cattle, little 
bluestem, needlegrasses, and side-oats grama are re- 
placed by blue grama, hairy grama, three-awn, and 
small soapweed (yucca). 

The moderately deep and deep soils in this range 
site are suited to brush control and range seeding. 

If this site is in excellent condition, the total annual 
yield of all vegetation ranges from 900 pounds per 
acre in favorable years to 200 pounds per acre in un- 
favorable years. About 90 percent of this yield is from 
plants that furnish forage for cattle. 


SHALLOW SANDSTONE RANGE SITE 


The range site consists of well drained, shallow soils 
that have a surface layer of loam or sandy loam. Bed- 
rock is at a depth of 4 to 20 inches. Slopes range from 
0 to 15 percent. 

Permeability is moderately rapid in soils of this site. 
Runoff is medium. 

The vegetation on this site is mostly grass. Some 
skunkbush sumac, open stands of juniper, and pinon 
pine are also present. 

The composition, by weight, of the climax vegeta- 
tion, or potential plant community, is about 30 percent 
side-oats grama, 25 percent little bluestem, 20 per- 
cent blue and hairy grama, 10 percent oneseed juniper, 
5 percent New Mexico feathergrass, 5 percent pinon 
pine, and 5 percent skunkbush sumac. Associated spe- 
cies are silver bluestem, big bluestem, mountain- 
mahogany, oak brush, and fringed sagebrush. Where 
this site is heavily and continually grazed by cattle, 
the little bluestem, side-oats grama, and New Mexico 
feathergrass are replaced by blue grama, hairy grama, 
oneseed juniper, pinon pine, and skunkbush sumac. 
Cactus, broom snakeweed, and small soapweed (yucca) 
invade this site in places. 

If this site is in excellent condition, the total annual 
yield of all vegetation ranges from 1,200 pounds per 
acre in favorable years to 600 pounds in unfavorable 
years. Approximately 80 percent of this yield is from 
plants that furnish forage for cattle. 


Plant Glossary 


The following is a list of plant names, other than 
those of domestic grain, that are used in this survey. 
Most of these plants are mentioned in the section that 
follows—''Descriptions of Range Sites.” 


Common name Scientific name 


alkali sacaton _______________- sporobolus airoides 
Apacheplume _____.___________ fallugia paradoxa 
Arizona fescue ______________ festuca arizonica 
big bluestem _______________- andropogon gerardi 


анна bouteloua eriopoda 
ا‎ ME bouteloua gracilis 


black grama 
blue grama 


broom snakeweed ___________- gutierrezia sarothrae 
buffalograss ______________--_ buchloe dactyloides 
CACTUS: а asa opuntia spp. 

Cholla о се на lll оо opuntia spp. 

cocklebur .. ша ысышы vanthium spp. 

fourwing saltbush ___________-_ atriplex canescens 
fringed sagebrush ____________ artemisia frigida 
galeta loc hilaria jamesti 
gumweed ________________---- grindelia squarrosa 
hairy grama _______________- bouteloua hirsuta 
indiangrass ________________-_ sorghastrum nutans 
junegrass ___________________ koeleria cristata 
Kentucky bluegrass ___________ poa pratensis 

little bluestem _______________- andropogon scoparius 
littleleaf sumac 2 rhus microphylla 

mat muhly ___________________-_ muhlenbergia richardsonis 
mountain brome ______________ђтотиз carinatus 
mountain muhly ____________-_- muhlenbergia montana 
mountainmahogany ________-_- cercocarpus spp. 
muttongrass __________________ poa fendleriana 
needleandthread ____________- stipa comata 

New Mexico feathergrass ______stipa neomexicana 

oak brush 2 е queras spp. 

oatgrass ______.______________- anthonia spp. 

oneseed juniper _______________ juniperus monosperma | 
pine dropseed ._____________ blepharoneuron tricholepis 
pinon pine __________________ pinus edulis 

ponderosa pine .... pinus ponderosa 
pricklypear _________________- opuntia spp. 

redtop .______________________- agrostis alba 

ring muhly .. ...---------22 muhlenbergia torreyi 
sand bluestem _______________- andropogon hallti 

sand dropseed __________._______ вротођоћив eryptandrus 
sand sagebrush ___________-__- artemisia filifolia 

Sédges. ель сатех spp. 

side-oats grama ____________-___ bouteloua curtipendula 
silver bluestem ______________- andropogon saccharoides 
skunkbush sumac _____________"ћиг trilobata 


НКИ stipa robusta‏ کے ی ےک تد 


sleepygrass 
дона yucca glauca 


small soapweed (yucca) 


three-awn ____________________ aristida spp. 
timothy _____________________- phleum pratense 
tumblegrass |... __schedonnardus paniculatus 


--panicum obtusum 
_.ambrosia psilostachya 
--agropyron smithii 

-eurotia lanata 

-lycurus phleoides 

wooly indianheat .... plantago psyllium (purshii) 
yellow sweetelover |... melilotus officinalis 


Use of the Soils for Crops 


The capability grouping of soils, the use and man- 
agement by irrigated capability units, estimated yields 
of irrigated soils, the use and management by non- 
irrigated capability units, and estimated yields of non- 
irrigated soils are discussed in this section. 


vine-mesquite ______ 
western ragweed -- 


Capability Grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of farming. The 
soils are grouped according to their limitations when 
used for field crops, the risk of damage when they are 
So used, and the way they respond to treatment. The 
grouping does not take into account major and gen- 
erally expensive landforming that would change slopes, 
depth, or other characteristics of the soils; does not 
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take into consideration possible but unlikely major 
reclamation projects; and does not apply to horticul- 
aml crops or other crops requiring special manage- 
ment. 

Those familiar with the capability classification can 
infer from it much about the behavior of the soils 
when used for other purposes, but this classification is 
not a substitute for interpretations designed to show 
suitability and limitations of groups of soils for range, 
windbreaks, or engineering. 

In the capability system the kinds of soils are 
grouped at three levels: the capability class, subclass, 
and unit. 

CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numer- 
als indicate progressively greater limitations and 
narrower choices for practical use, defined as follows: 


Class I soils have few limitations that restrict 
their use. (None of the soils in this county are 
in Class I.) 

Class II soils have moderate limitations that re- 
duce the choice of plants or require moderate 
conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conserva- 
tion practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very care- 
ful management, or both. 

Class V soils are not likely to erode, but have 
other limitations, impractical to remove, that 
limit their use largely to pasture, range, wood- 
land, or wildlife habitat. (None of the soils in 
this county are in Class V.) 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and limit 
their use largely to pasture or range, wood- 
land, or wildlife habitat. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that 
restrict their use largely to pasture or range, 
woodland, or wildlife habitat. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial plants 
and restrict their use to recreation, wildlife 
habitat, water supply, or esthetic purposes. 


CAPABILITY SUBCLASSES are soil groups within one 
class. They are designated by adding a small letter, 
е, 10, $, от €, to the class numeral, for example, Пе. The 
letter e shows that the main limitation is risk of 
erosion; w shows that water in or on the soil interferes 
with plant growth or cultivation (in some soils the 
wetness can be partly corrected by artificial drainage) ; 
в Shows that the soil is limited mainly because it is 
shallow, droughty, or stony ; and с, used in only some 
parts of the United States, shows that the chief limita- 
tion is climate that is too cold or too dry. 

In Class I, there are no subclasses, because the soils 
of this class have few limitations. Class V can con- 
tain, at the most, only the subclasses indicated by 10, 8, 
and c, because the soils in Class V are subject to little 
or no erosion, though they have other limitations that 


restrict their use largely to pasture, range, woodland, 
wildlife habitat, or recreational areas. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, 
to require similar management, and to have similar 
productivity and other responses to management. 
Thus, the capability unit is a eonvenient grouping for 
making many statements about management of soils. 
Capability units are generally designated by adding 
an Arabie numeral to the subclass symbol; for ex- 
ample, 118-1 or Ше-6. Thus, іп one symbol, the Roman 
numeral designates the capability class, or degree of 
limitation; the small letter indicates the subclass, or 
kind of limitation, as defined in the foregoing para- 
graph; and the Arabie numeral specifically identifies 
the capability unit within each subclass. 

In Union County the capability units are set up and 
numbered within а system of capability classification 
that is used throughout the land resource areas that 
occur in the County (3). Not all the capability units in 
this system are applicable, and for this reason the 
numbering of the capability units is not consecutive in 
all eases. 

In the following pages the capability units in Union 
County are described and suggestions for the use and 
management of the soils are given. For classes VI, VII, 
and VIII, the soils are only given a class and subclass 
classification. 

In each description the soil series represented in the 
capability unit are mentioned, but this does not neces- 
sarily mean that all the soils of the series are in the 
same capability unit. To determine the capability unit 
in which а soil has been placed, refer to that soil in 
the section “Descriptions of the Soils” or to the “Guide 
to Mapping Units" at the back of this survey. 


Irrigated Capability Units * 


In this section capability units are described for 
Soils of the county that are irrigated or have suitable 
sources of water for irrigation systems. Underground 
sources of water are generally available for irrigation 
on soils in the capability units described in this section. 
The Ogallala Formation (4) is the major geologic 
source for this water. Little recharge of the water 
supply occurs, and as a result water levels are re- 
ceding. Most irrigation wells are in the eastern part 
of the county (8). А limited amount of surface water 
is used for irrigation in areas along the Cimarron 
River. (9). 

The following management practices apply to all of 
the soils that are suitable for crops, pasture, or hay: 

Base the use of fertilizers on recent soil tests and 
results of field trials. (The soils in Union 
County commonly respond to nitrogen and 
phosphorus for АП crops.) 

Apply and manage irrigation water so that an 
even distribution of water throughout the root 
zone is achieved without waste. 

Control weeds, insects, and plant diseases. 

Select varieties of plants that are adapted to local 
conditions. 


“J. V. MCDONALD, JR., conservation agronomist, Soil Conserva- 
tion Service, assisted in the preparation of this section. 
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The following management practices apply spe- 
cifically to irrigated cropland: 

Leave erop residues on or near the surface. When 

adequate residues are not available, leave fields 

rough or cloddy or plant close-growing erops to 


control soil blowing. (Тһе critical period for 


Soil blowing is about February 1 to July 15.) 

Maintain the organic matter content by in- 
corporating crop residues, mulches, or manure 
into the soil ог by including grass and legumes 
in the cropping system. Return at least 3,000 
pounds of crop residue per acre per year. Do 
not exceed 10 tons of manure per acre per year. 

Limit tillage operations to those necessary for 
seedbed preparation, planting, cultivation, and 
harvest. Do not till the soils when they are wet. 

The following management practices apply to all 
soils used for irrigated hayland or pasture: 

Let the growth characteristics of the plants used 
(14) be the guide when determining the mini- 
mum height of the plants for. grazing or the 
proper height for cutting. Manage hay crops so 
that at least 1% tons of litter and stubble per 
acre per year are returned to the soil. 

Keep cattle and other traffic off of pasture and 
hayland when the soils are wet enough for 
compaction to occur. 

Rotate the grazing of pastures so that each pas- 
ture has a definite rest period between grazing 
periods. 

In Union County a common cropping sequence is 
continuous grain sorghum or two years of grain 
sorghum followed by two years of wheat. An alternate 
cropping system that would help maintain soil organic 
matter content and furnish protection from erosion is 
alfalfa for 3 to 5 years in rotation with 2 years of 
grain sorghum, wheat, or silage. 

The irrigated capability units for soils in Union 
County are described in the paragraphs that follow. 
A brief description of the kinds of soils in each classi- 
fication and their use and management is presented in 
these paragraphs. The names of the soils in each unit 
can be determined by referring to the “Guide to Map- 
ping Units” at the back of this soil survey. 


IRRIGATED CAPABILITY UNIT Пе-6 


The soils of this capability unit are well drained. 
The surface layer is loam, and the subsoil is silty clay 
loam or clay. Slopes of the soils in this unit are 0 to 5 
percent. The average annual precipitation is 14 to 18 
inches, and the length of the frost free season is 140 
to 180 days. 

Permeability is moderate to moderately slow in 
these soils. Runoff is medium. The hazards of water 
erosion and soil blowing are moderate. Available water 
capacity is 6 to 10 inches. Effective rooting depth is 
40 to more than 60 inches. 

All crops adapted to the climate of Union County 
can be grown in the soils of this unit. Crops are mainly 
grain sorghum, alfalfa, corn, and wheat. The soils of 
this unit are generally irrigated by sprinklers. Land 
leveling is required to get uniform irrigation in a 
surface system. 

High residue or soil improving crops need to be 
grown in a cropping sequence with other crops and 


shifted from field to field in such a way that all of the 
cropland will be covered at least one-third of the time. 
High residue or soil improving crops will also help to 
reduce the hazard of erosion. 


IRRIGATED CAPABILITY UNIT Ils-1 


La Brier silty clay loam is the only soil in this 
capability unit. It is well drained. The surface layer is 
silty clay loam or clay loam, and the subsoil is silty 
clay loam and clay. Slopes of the soils in this unit are 
mainly 0 to 1 percent but range to 3 percent. The 
average annual precipitation is 14 to 18 inches, and the 
length of the frost free season is 140 to 180 days. 

Permeability is very slow in this soil. Runoff is 
medium. The hazards of water erosion and soil blow- 
ing are moderate. Available water capacity is 8.5 to 
10 inches. Effective rooting depth is more than 60 
inches. 

The soils in this unit are better suited to surface 
irrigation systems than to other types. If the soils are 
tilled excessively, the soil aggregates break down to 
sand sized particles that are easily moved by wind. 
Tillage operations need to be timed according to the 
amount of moisture in the soil. Thus, excessive com- 
paction or an excessive amount of clods will be avoided. 

High residue or soil improving crops need to be 
grown in a cropping sequence with other crops and 
shifted from field to field in such a way that all of the 
cropland will be covered one-third of the time. High 
residue or soil improving crops will also help to main- 
tain soil structure and water intake rate. 


IRRIGATED CAPABILITY UNIT Ше-4 


The soils of this capability unit are well drained. 
The surface layer is fine sandy loam or sandy loam, 
and the subsoil is sandy clay loam or clay loam. Slopes 
of soils in this unit are 0 to 5 percent. The average 
annual precipitation is 14 to 17 inches, and the length 
of the frost free season is 165 to 185 days. 

Permeability is moderate or moderately slow in | 
soils of this unit. Runoff is medium or slow. The haz- 
ard of soil blowing is moderate. Available water ca- 
pacity is 7.5 to 10 inches. Effective rooting depth is 
60 inches or more. 

All crops adapted to the climate of Union County 
can be grown in soils of this unit. Crops are mainly 
grain sorghum, alfalfa, corn, and wheat. These soils 
are generally irrigated with sprinklers. Land leveling 
is required to obtain uniform irrigation with a surface 
system. 

High residue or soil improving crops need to be 
grown in cropping sequence with other crops and 
shifted from field to field in such a way that all of the 
cropland will be covered at least one-half of the time. 
In order to leave the surface of this soil rough or 
cloddy, it is necessary to plow deep enough into the 
subsoil to bring part of the subsoil material to the sur- 
face. High residue or soil improving crops will help to 
reduce the hazard of soil blowing. 


IRRIGATED CAPABILITY UNIT Піе-б 


The soils of this capability unit are well drained.. 
The surface layer is loam, and the subsoil is silty clay 
loam, or clay loam. Slopes of soils in this unit are 
0 to 5 percent. The average annual precipitation is 14 


UNION COUNTY, NEW MEXICO 49 


to 18 inches, and the length of the frost free season is 
140 to 185 days. 

Permeability is moderate in soils of this unit. Run- 
off is medium. The hazards of water erosion and soil 
blowing are moderate. Available water capacity is 5 
to 10 inches. Effective rooting depth is 40 inches or 
more. 

Crops are mainly corn, grain sorghum, and wheat. 
This soil is better suited to à sprinkler system than to 
a surface irrigation system, because land leveling is 
required for uniform water distribution when using 
а surface system. If land leveling is.used, care should 
be taken not to expose the lime or caliche layers. 

High residue or soil improving crops need to be 
grown in a cropping sequence with other crops and 
shifted from field to field in such a way that all of the 
cropland will be covered one-half of the time. High 
residue or soil improving crops will also help reduce 
the hazard of soil blowing and will make more nutri- 
ents available to plants. 


IRRIGATED CAPABILITY UNIT 11-8 


'The soils in this capability unit are well drained. 
The surface layer is silty clay loam, clay loam, or loam 
and the subsoil is clay, silty clay loam, clay loam, or 
sandy clay loam. The slopes of this soil are 0 to 3 
percent. The average annual precipitation is 14 to 18 
inches, and the length of the frost free season is 140 
to 185 days. 

Permeability is moderately slow, slow, or very slow 
in soils in this unit. Runoff is medium. The hazards of 
water erosion and soil blowing are moderate. Avail- 
able water capacity is 8 to 10 inches. Effective rooting 
depth is more than 40 inches. 

Crops are mainly grain sorghum, alfalfa, corn, and 
wheat. This soil is better suited to a surface system of 
irrigation than to other types, because the surface 
system permits long runs, requires small streams of 
water, and generally is efficient when combined with 
a tail water recovery system. If this soil is tilled ex- 
cessively, the natural soil aggregates break down to 
sand sized particles that are easily moved by wind. 
Tillage operations should be timed according to the 
amount of moisture in the soil to prevent excessive 
compaction or an excessive amount of clods. 

High residue or soil improving crops need to be 
grown in cropping sequence with other crops and 
shifted from field to field in such a way that all of the 
cropland will be covered one-half of the time. High 
residue or soil improving crops help to reduce the 
hazard of erosion and improve the water intake rate. 


IRRIGATED CAPABILITY UNIT П16-9 


This capability unit consists of well drained soils 
that have a surface layer of loam or silty clay loam 
and a subsoil of heavy clay loam or clay. Bedrock is at 
a depth of 20 to 40 inches in most areas, but in some 
areas it is more than 40 inches. The slopes of these 
soils are 0 to 5 percent. The average annual precipita- 
tion is 14 to 18 inches, and the length of the frost free 
season is 140 to 180 days. 

Permeability is moderately slow or slow in these 
soils. Runoff is medium. The hazards of water erosion 
and soil blowing are moderate. Available water ca- 
pacity is mainly 3.5 to 5 inches, but in some of the 


deeper soils it is as much as 9 inches. Effective rooting 
depth is 20 to 40 inches in most areas, but in some it is 
40 inches or more. 

These soils are not cultivated. Crops need to be 
limited to permanent pasture or hay. Because of slow 
permeability, excessive slopes, and location of steep 
escarpments next to this unit, these soils require a 
carefully designed irrigation system for the safe ap- 
plication of water. These soils need protective cover, 
high residue crops, or soil improving crops at all times. 


IRRIGATED CAPABILITY UNIT IIIe-10 


Dallam loamy sand, 0 to 5 percent slopes, is the only 
soil in this capability unit. It is well drained. The sur- 
face layer is loamy sand, and the subsoil is sandy clay 
loam. The average annual precipitation is 14 to 17 
inches, and the length of the frost free season is 165 
to 185 days. 

Permeability is moderate in this soil. Runoff is slow. 
The hazard of water erosion is slight, and the hazard 
of soil blowing is severe. Available water capacity is 
7.5 to 10 inches. Effective rooting depth is more than 
60 inches. 

This soil is better suited to sprinkler systems than 
to surface irrigation systems. (Land leveling and ex- 
tensive maintenance are required for surface systems.) 

High residue or soil improving crops need to be 
grown in cropping sequence with other crops and 
shifted from field to field in such a way that all of the 
cropland will be covered at least one-half of the time. 
In order to leave the surface of this soil rough or 
cloddy, it is necessary to plow deep enough into the 
subsoil to bring part of it up to the surface. High 
residue or soil improving crops help to reduce the 
hazard of soil blowing. - 


IRRIGATED CAPABILITY UNIT IIIe-12 


Spurlock loam, 1 to 5 percent slopes, is the only soil 
in this capability unit. It is well drained. The surface 
layer is loam, and the subsoil is clay loam. Below this, 
to a depth of 60 inches or more, is clay loam and 
sandy clay loam. The average annual precipitation is 
14 to 17 inches, and the length of the frost free season 
is 150 to 185 days. 

Permeability is moderate in this soil. Runoff is 
medium. The hazards of water erosion and soil blowing 
are moderate. Available water capacity is 7.5 to 10 
inches. Effective rooting depth is 60 inches or more, 
but roots are somewhat restricted below a depth of 20 
inches because of the heavy concentration of lime. 

This soil is used for range and wildlife habitat but 
is not used for crops. It is suited to permanent pasture, 
hay, or similar crops. In the event that this soil is 
used for crops, high residue or soil improving crops 
will be needed at least two-thirds of the time. 

Either a sprinkler or a surface irrigation system 
can be used, but land leveling is needed for an effective 
surface system. The content of lime is high between 
depths of 12 to 20 inches in this soil, and care needs 
to be taken not to expose the lime in land leveling. 
Also, the plants selected need to be ones that are not 
susceptible to chlorosis. High residue or soil improving 
crops help reduce the hazard of erosion and make plant 
nutrients more available. 
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IRRIGATED CAPABILITY UNIT IVe-6 


This capability unit consists of well drained soils 
that have a surface layer of loam or silty clay loam 
and an underlying layer of silty clay loam or clay loam. 
Slopes are dominantly 8 to 5 percent, but they range 
from 0 to 9 percent. The average annual precipitation 
is 14 to 18 inches, and the frost free season is 140 to 
185 days. 

Permeability is moderate or moderately slow in 
these soils. Runoff is medium. The hazards of water 
erosion and soil blowing are moderate. Available water 
capacity is 6 to 10 inches. Effective rooting depth is 
40 to 60 inches or more. 

АП crops adapted to the climate of Union County 
can be grown in these soils. The main crops grown are 
grain sorghum, alfalfa, corn, and wheat. Areas of such 
erops are generally irrigated by sprinklers. A surface 
irrigation system requires extensive reshaping of the 
soil. Also, the size of the stream used as a water source 
needs to be very closely controlled. 

High residue or soil improving crops need to be 
grown in cropping sequence with other crops and 
shifted from field to field in such a way that all of the 
areas will be covered two-thirds of the time. High 
residue or soil improving crops help to reduce the 
hazards of erosion. 


IRRIGATED CAPABILITY UNIT IVe-10 


The soils of this capability unit are well drained. 
The surface layer is loamy sand, and the subsoil is 
sandy clay loam or sandy loam. Slopes are 0 to 5 per- 
cent. The average annual precipitation on soils of this 
unit is 14 to 18 inches, and the length of the frost free 
season is 160 to 185 days. 

Permeability is moderate or moderately rapid in the 
soils of this unit. Runoff is slow or very slow. The 
hazard of water erosion is slight, and the hazard of 
soil blowing is severe. Available water capacity is 7 to 
10 inches. Effective rooting depth is more than 60 
inches. 

Principal crops grown in the soils of this unit are 
grain sorghum and wheat. The soils, however, are 
better suited to permanent pasture or hay than to 
other uses, and they need to be carefully protected to 
prevent erosion. The soils of this unit are better suited 
to крижаною by sprinklers than to other types ої irri- 
gation. 

To prevent soil blowing these soils should be kept in 
permanent vegetation or protected with crop residues. 
Further prevention by means of a rough surface, even 
with deep plowing, is difficult. If used for crops, high 
residue or soil improving crops should cover all of the 
areas at least three-fourths of the time. 


IRRIGATED CAPABILITY UNIT IV4-9 


Vermejo silty clay loam is the only soil in this 
capability unit. It is moderately well drained. The 
surface layer is silty clay loam, and the underlying 
material is silty clay or clay. Slopes are 0 to 3 percent. 
The average annual precipitation on the soil is 14 to 18 
inches, and the length of the frost free season is 140 
to 170 days. 

Permeability is very slow in this soil. Runoff is me- 
dium. The hazard of water erosion is moderate or 


severe, and the hazard of soil blowing is slight. Avail- 
able water capacity is 6 to 10 inches. Effective rooting 
depth is 40 inches or more. 

Тіів soil is used mostly for range and wildlife 
habitat and is not used for crops. It is suited to pasture 
and to alfalfa or corn. This soil is better suited to 
surface irrigation than to other types of irrigation. 
Drainage is difficult because of the clay, underlying 
Shale, very slow permeability, and low position of the 
Soil in the landscape. It is important to plow this soil 
at the proper moisture content. Thus, soil compaetion 
or formation of large clods will be avoided. 

High residue or soil improving crops should be in- 
cluded in cropping systems. Not only does returning 
erop residue to the soil help maintain the organic 
matter content and a favorable soil structure, it re- 
duces the hazard of erosion and improves the water 
intake rate. 


Estimated Yields of Irrigated Crops 


The estimates of yields given in table 2 are averages 
that сап be expected over a pe years. These 
estimates are based on results of research and on in- 
formation obtained from interviews with farmers and 
other knowledgeable persons. The yields of soils that 
are presently used only for range are estimated by 
referring to similar soils. Although wheat is listed in 
many capability units as а crop, yields are not given 
because most wheat is used for fall and spring pasture 
and accurate yield data are not available. 

The yields given are based on a high level of man- 
agement. In determining yields, the following assump- 
tions were made: 

Conservation cropping systems include crops that 
produce а large amount of residue and crops 
that improve the soil. 

Suitable crop varieties are selected, and seed is 
ponen at the proper time and at the correct 
rates. 

The correct fertilizer is applied in proper amounts 
and at the proper time. 

The soils are tilled carefully at the proper time 
with the proper implements so that crop residue 
is used and excessive compaction is avoided. 

Insect pests, weeds, and plant diseases are con- 
trolled. 

Length and slope of irrigation runs are suitable, 
and both surface and sprinkler irrigation sys- 
stems are properly designed. 

Irrigation water is applied at the proper times 
and according to crop needs. 

Crops are harvested at the proper times and har- 
vesting equipment is properly operated. 

Yields may change in the future as a result of the 
development of new crop varieties that will tolerate 
the diseases and insect pests common in the county. 
Yields higher than the estimates given are not uncom- 
mon in small fields or in experimental plots. 


Nonirrigated Capability Units 


In this section capability units are described for the 
nonirrigated soils of the county. Many of the soils in 
the county that could be cropped are not cropped at 
present. Nevertheless, these soils were considered 
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TABLE 2.—Estimated average yields per acre of principal irrigated crops under a high level of management 


[Only the soils used to a significant extent for any of the specified crops are listed. Absence of figure indicates сгор is not suited 
to that soil or is not commonly grown in it] 


Soils d Eu Corn Pasture * 
Тота Ви AUM * 
Alicia loam, З to 9 percent slopes ---.-----..--------------------- 5.5 100 11 
Capulin loam, 0 to 5 percent slopes ______------------------------- 6.5 120 13 
Carnero-Partri complex ----------------------------------------|----------- 5.0 90 10 
Colmor silty clay loam, 0 to 5 percent slopes ____------------------ 6.0 120 12 
Dallam loamy sand, 0 to 5 percent slopes __---------------------- 6.0 105 12 
Dallam fine sandy loam, 0 to 5 percent slopes -------------------- 6.5 120 13 
Dioxice loam, 0 to 5 percent slopes ______------------------------ 5.5 95 11 
Graver: loam- -=en анна ne нн 6.0 130 12 
Kim loam. (Kim-Manzano association) -------------------------- 5.5 100 11 
La Brier silty clay loam, (0 to 3 percent slopes) ------------------ 5.5 125 11 
Manzano loam -.---------------------------------------------- 7.0 130 14 
Rickmore sandy loam ------------------------------------------ 7.0 130 14 
Sherm clay loam ---------------------------------------------- 5.5 125 11 
Spurlock loam, 1 to 5 percent slopes ------.--.-------------------- Б.Б 95 11 
Texline loam, 1 to 5 percent slopes --.-.---.----------------------- 6.5 120 13 
Torreon silty clay loam ---------------------------------------- 5.0 120 11 
Vermejo silty clay loam ---------------------------------.---...|----------- j 4.5 85 9 
Vingo-Dallam complex -----------------------------------------|----------- 5,000 6.0 90 12 


1 Very few acres of irrigated pasture are present. Estimated yields are mostly projected from other crop yields. 
° AUM means animal-unit month—the number of animal units per acre multiplied by the months the pasture can be grazed 
during а single grazing season without injury to the sod. An acre of pasture that provides 7 months of grazing for 2 cows has a 


carrying capacity of 14 animal-unit-months. 


з Yields are for corn silage grown only in areas where slope is at lower part of slope range for the particular soil. 


along with those that are cropped. Also, those soils in 
capability classes VI, VII, and VIII that are suited to 
uses other than nonirrigated crops were assigned to 
subclasses of these classes. (See “Guide to Mapping 
Units" at the back of this soil survey for identification 
of the soils in nonirrigated capability units or in non- 
irrigated subclasses.) 

Most of the precipitation in the county falls during 
the growing season; however, profitable nonirrigated 
crop yields can be expected only during those years 
when precipitation is average or above average. 

The following are several management practices 
that apply to all of the soils suitable for nonirrigated 
crops or hay: 

Base the use of fertilizers on recent soil tests and 
results of field trials. (The soils in Union 
County commonly respond to nitrogen and 
phosphorus for all crops in years of average or 
above average moisture.) 

Control weeds, insects, and plant diseases. 

Use plant varieties adapted to local conditions. 

| ane following management practices apply to crop- 
and: 

` Leave crop residues on or near the surface to re- 

duce soil blowing hazard. If adequate amounts 
of crop residue are not available, leave the sur- 
face rough or cloddy or plant a close growing 
cover. The critical period for this protection 
To soil blowing is about February 1 to July 

Improve or maintain the content of organic mat- 
ter and physieal condition of the soil by in- 
corporating crop residues, mulches, or manure 


into the soil material or by including pasture 
in a cropping sequence. 

Limit tillage operations to those necessary for 
seedbed preparation, planting, cultivation, and 
harvest. Do not till the soil when it is wet. 
Perform all tillage operations in such a way 
that the surface layer will be disturbed as little 
as possible, except when the purpose of the 
tillage is to roughen the surface to reduce soil 
blowing. 

The nonirrigated capability units and characteristics 
of soils in subclasses of classes VI, VII, and VIII are 
described in paragraphs that follow. A more complete 
description of the use and management of soils in 
classes VI, VII, and VIII is given in the sections 
“Range” and “Suitability of the Soils for Wildlife 
Habitat.” 

Subclass VIe. Soils that are generally unsuited to 
cultivation or are severely limited, chiefly because 
of risk of erosion, if protective cover is not main- 

. tained. 

Subclass VIs. Soils that are generally unsuited to 
cultivation and are restricted to other uses because 
of limited water capacity, gravel, or fine texture. 

Subclass VIw. Soils that are generally unsuited to 
cultivation or are severely limited, chiefly because 
of risk of flooding. 

Subelass VIIs. Soils that are unsuited to cultivation 
or are very severely limited, chiefly because of 
shallowness, stones, or other soil features. 

Subclass VIIIs. Land types that consist mainly of 
rock or other material that has little potential for 
plant use. 
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NONIRRIGATED CAPABILITY UNIT Ше-2 


The soils in this capability unit are well drained. 
The surface layer is loam or clay loam, and the sub- 
Soil is sandy сіау loam, clay, silty clay loam, or clay 
loam. The slopes of these soils are 0 to 3 percent. The 
average annual precipitation is 14 to 18 inches, and 
the frost free season is 140 to 185 days. 

Permeability is moderately slow in these soils. Run- 
off is medium. The hazards of water erosion and soil 
blowing are moderate. Available water capacity is 7.5 
to 10 inches. Effective rooting depth is 60 inches or 
more. 

The principal crop is grain sorghum. These soils are 
well suited to permanent pasture. 

High residue or soil improving crops need to be 
grown in a cropping sequence with other crops and 
shifted from field to field in such a way that all of the 
cropland will be covered at least two-thirds of the time. 
High residue or soil improving crops also help to re- 
duce the hazard of soil blowing. Plowing needs to be 
at a right angle to the slope to prevent erosion. All 
established waterways need a permanent cover of 
grass. Terraces are needed to reduce the hazard of 
water erosion on slopes of more than 1 percent. 


NONIRRIGATED CAPABILITY UNIT ПІе-3 


Rickmore sandy loam is the only soil in this capabil- 
ity unit. It is well drained. The surface layer is sandy 
loam, and the subsoil is sandy clay loam or clay loam. 
The slopes are 0 to 8 percent. The average annual 
precipitation is 14 to 17 inches, and the length of the 
frost free season is 160 to 185 days. 

Permeability is moderately slow. Runoff is slow. 
The hazard of water erosion is slight, and the hazard 
of soil blowing is moderate. Available water capacity 
is 7.5 to 9.5 inches. Effective rooting depth is 60 
inches or more. 

The principal сгор is grain sorghum. This soil is 
well suited to permanent pasture. 

High residue or soil improving crops need to be 
grown in a cropping sequence with other crops and 
shifted from field to field in such a way that all of the 
cropland will be covered at least two-thirds of the time. 
To protect against soil blowing, it is necessary to leave 
clods on the surface. This can be done by plowing deep 
enough to bring fragments of the subsoil to the sur- 
face. High residue or soil improving crops help to 
reduce the hazard of soil blowing. 


NONIRRIGATED CAPABILITY UNIT IVe-1 


The soils in this capability unit are well drained. 
The surface layer is fine sandy loam, loam or silty 
clay loam, and the subsoil is silty clay loam, sandy 
clay loam, clay loam, or clay. Slopes are 0 to 5 percent. 

The average annual precipitation is 14 to 18 inches, 
and the frost free season is 140 to 185 days. Perme- 
ability is moderate, slow, or very slow in these soils. 
Runoff is medium. The hazards of water erosion and 
soil blowing are moderate. Available water capacity 
is 5 to 10 inches. Effective rooting depth is 40 to 60 
inches or more. 

The principal crop is grain sorghum. These soils are 
better suited to permanent pasture than to crops, and 
they are used for crops only occasionally. Most of these 
soils are used for range. 


High residue or soil improving crops need to be 
grown in a cropping sequence with other crops and 
shifted from field to field in such a way that all of the 
cropland will be covered at least three-fourths of the 
time. High residue or soil improving crops help to re- 
duce the hazard of soil blowing. Plowing needs to be 
at right angles to the slope, and all waterways need 
a cover of permanent grass to prevent erosion. Ter- 
races to reduce the hazard of water erosion are needed 
where slopes are more than 1 percent. To protect 
against soil blowing, it is necessary to leave clods on 
the surface. This can be done by plowing deep enough 
to bring fragments of the subsoil to the surface. Plant 
residues need to be used to protect cultivated fields. 


NONIRRIGATED CAPABILITY UNIT IVe-2 


The soils in this capability unit are well drained. 
The surface layer is silty clay loam or loam, and the 
subsoil or underlying material is clay loam or silty 
clay loam. Slopes are 0 to 5 percent. The average 
annual precipitation is 14 to 18 inches, and the frost 
free season is 140 to 185 days. 

Permeability is moderate or moderately slow in 
these soils. Runoff is medium. The hazards of water 
erosion and soil blowing are moderate. Available water 
capacity is 6 to 10 inches. Effective rooting depth is 
more than 40 inches and for the most part is more 
than 60 inches. 

These soils are not dry-farmed, but in the past they 
were used for grain sorghum, broomcorn, and pinto 
beans. They are better suited to permanent pasture 
crops and other crops that furnish continual cover 
than to other cropland uses. 

If these soils are plowed or mechanically disturbed, 
the resultant plow line needs to be at right angles to 
the dominant slope to prevent the formation of gullies. 
Tillage practices need to be kept to a minimum, be- 
cause if soils of this unit are tilled too frequently, the 
natural soil aggregates break down to sand sized 
particles that are easily moved by wind. 

High residue or soil improving crops need to be 
grown in a cropping sequence with other crops and 
shifted from field to field in such a way that all the 
cropland will be covered at least two-thirds of the time. 
These soils do not make stable clods during emergency 
tillage. High residue or soil improving crops help to 
reduce the hazard of soil blowing. Terraces to help 
reduce the hazard of water erosion are needed where 
slopes are more than 1 percent. 


NONIRRICATED CAPABILITY UNIT IVe-3 


Dallam loamy sand, 0 to 5 percent slopes, is the only 
soil in this capability unit. It is well drained. Тһе 
surface layer is loamy sand, and the subsoil is sandy 
clay loam. The annual average precipitation is 14 to 17 
inches, and the frost free season is 165 to 185 days. 
Permeability is moderate in these soils. Runoff is slow. 
The hazard of water erosion is slight, and the hazard 
of soil blowing is severe. Available water capacity is 
7.5 to 10 inches. 

The only nonirrigated crop grown in this soil is 
grain sorghum. This soil is, however, well suited to 
permanent pasture. 

High residue or soil improving crops need to be 
grown in а cropping sequence with other crops and 


UNION COUNTY, NEW MEXICO 58 


shifted from field to field іп а way that all of the 
cropland will be covered at least three-fourths of the 
time. To protect against soil blowing, it is necessary to 
leave clods on the surface by plowing deep enough to 
bring fragments of the subsoil to the surface. High 
residue or soil improving crops are needed to reduce 
the hazard of soil blowing. 


Estimated Yields of Nonirrigated Crops 


The estimates of yields given in table 3 are averages 
that can be expected over a period of years. These 
estimates are based on results of research and on 
information obtained from interviews with land users 
and other knowledgeable persons. Soils suited to use 
as range only are not listed in the table. 

The yields in table 8 are given for a high level of 
management, and it was assumed that the following 
conditions exist: 

Soil blowing is controlled by proper use of crop 

residue and, if necessary, by emergency tillage. 

Precipitation is conserved and water erosion is 
limited by controlling runoff by means of terraces, 
diversions, and contour tillage. 

The soil is tilled when the moisture content is such 
рам E form but excessive compaction does not 
result. 

Suitable varieties are selected and seed is planted at 
the proper time and at correct rates in properly 
prepared seedbeds. 

Insect pests, weeds, and plant diseases are controlled. 

The right kind of fertilizer is applied in proper 
amounts and at the proper time. 

Crops are harvested at the proper time and with 
equipment that is properly operated. 

Yields may change in the future as a result of the 
development of new crop varieties that will withstand 
low moisture and that will tolerate the diseases and 
insect pests common in the county. Yields higher than 
the estimates given are not uncommon where outstand- 
ing producers are applying exceptional management. 


Windbreaks ° 


This section provides information on establishing 
windbreaks in the soils of Union County. 

Windbreaks return substantial benefits to land- 
owners. They reduce the cost of heating homes by 
diverting cold winds, control the drifting of snow, 


protect livestock, provide summer shade, enhance the. 


beauty of the home and its surroundings, and provide 
food and cover for wildlife. (12,13) 

Evergreens are the most desirable trees for wind- 
breaks—they have a long life, and they resist damage 
from wind, snow, and disease. They are especially 
beneficial in this county because of their protection 
against spring winds, which occur before the deciduous 
trees leaf out. Evergreens grow much more slowly the 
first few years than deciduous trees and shrubs do. As 
a result, evergreens need to be planted in single rows, 
apart from the faster growing and shorter lived broad- 
leaf trees. 

Windbreak groups are included in this section of the 


5 Cary HULL, woodland specialist, Soil Conservation Service, 
assisted in the preparation of this section. 


TABLE 3.—Estimated average yields per acre of 
nonirrigated sorghum under a high level of 


management 
А Pounds 
Soils per acre 
Capulin loam, 0 to 5 percent slopes _____----------- 1,500 
Colmor silty clay loam, 0 to 5 percent slopes ------- 1,500 
Dallam loamy sand, 0 to 5 percent slopes ---------- 1,600 
Dallam fine sandy loam, 0 to 5 percent slopes ------ 1,700 
Dioxice loam, 0 to 5 percent slopes ---------------- 1,600 
Gruüver loam. aos 1,500 
Kim loam (part of Kim-Manzano association) ----- 1,500 
La Brier silty clay loam ------------------------- 1,400 
Manzano loam (alone or as part of Kim-Manzano 
association) ---------------------------------- 1,900 
Rickmore sandy loam ---------------------------- 1,700 
Sherm clay loam -------------------------------- 1,400 
Texline loam, 1 to 5 percent slopes ---------------- 1,500 
Torreon silty clay loam -------------------------- 1,400 


survey. Each group is made up of soil series that affect 
tree growth similarly because of the characteristics of 
the soils within the series. In table 4, growth rate, 
vigor, and survival rate of certam preferred species 
of trees are presented by windbreak groups. 

The native vegetation of Union County is mostly 
grass and a few patches of pinon pine and oneseed 
juniper on the rough areas above drainage channels 
and on sides of mountains. Use the following pro- 
cedures to grow an effective windbreak: 

pu new plantings to protect them against ani- 

mals. 

Provide supplemental water during the period of 

establishment. 


WINDBREAK GROUP 1 

Soil series in this group are Alicia, Capulin, Colmor, 
Dallam, Dioxice, Gruver, Kim, Manzano, Partri, Rick- 
more, Spurlock, and Texline. The soils are deep and 
well drained. Below the surface layer the material is 
clay, clay loam, silty clay loam, or sandy clay loam. 
The soils have no layers that restrict root growth 
above a depth of 40 inches. Permeability is moderate 
or moderately slow. 

Where the soils of this group have a surface layer of 
sandy loam or loamy sand, young plants require pro- 
tection from blowing sand. 


WINDBREAK GROUP 2 

Soil series in this group are La Brier, Sherm, Tor- 
reon, and Vermejo. The soils are deep and well drained 
or moderately well drained. Below the surface layer 
the material is clay, silty clay, or silty clay loam. 
Permeability is slow or very slow. 

Supplemental water needs to be managed very care- 
fully on these soils, because saturation for long periods 
restricts the oxygen supply required for growth of 
trees. 


, WINDBREAK GROUP 3 
Soil series in this group are Bankard, Guy, Valent, 
and Vingo. The soils are deep and well drained or 
excessively drained. Below the surface layer the ma- 
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TABLE 4.—Ratings of soils 


Oriental arborvitae 


Rocky Mountain juniper 


Mapping unit and group 
Height Survival Vigor Height Survival 
Ft Pct Ft Pet 

Group 1: AcD, CaC, Ch (Capulin part), 12-14 90 | Good _______ 14 

Cp (Partri part), CrC, DhC, DmC, DxC, 

Gr, Gt (Texline part), KaD, Km, Mn, Rk, 

бр , SrC, Su (Spurlock part), TeC, Vn 

(Dallam part). 
Group 2: Fr (Fallsam part), La, Lr (La 12 90 | Good ------- 12 

Brier part), Sh, Tn, Ve. 
Group 3: Bk, Gt (Guy part), Уа, Vn 10-12 80 | Good _______ 12 

(Vingo part). 

8-12 70 | Fair ______ 8-12 


Group 4: CnC, Ср (Carnero part), БС, 


terial is sand, loamy sand, gravelly loamy sand, 
gravelly sandy loam, or sandy loam. Permeability is 
moderately rapid to very rapid. 

Young plants need to be protected from wind and 
blowing sand. They also need to be watered often 
ou to keep the material below the surface layer 
moist. 


WINDBREAK GROUP 4 


Soil series in this group are Carnero, Escabosa, and 
Litle. The soils are moderately deep and well drained. 
Below the surface layer the material is loam, silty clay 
loam, or clay loam. The soils in this group have a re- 
strictive layer of hard sandstone or soft shale at a 
depth of 20 to 40 inches. Permeability is slow to 
moderate. 

Plants selected for use in these soils need to have 
root systems that are adapted to moderately deep soils. 


WINDBREAK GROUP 5 


Soil series in this group are Apache, Aridic 
Haplustolls, Ayon, Bandera, Dalcan, Des Moines, Fall- 
sam, Plack, Raton, Rizozo, Travessilla, and Ustolls. 
Characteristics of the soils in this group vary, but for 
the most part the soils are unsuited to the planting 
of windbreaks. (Native trees and bushes grow well, 
but it is difficult to establish windbreak plantings.) 
Soils are mostly shallow and steep, and they commonly 
are more than 15 percent coarse fragments. Ratings 
for soils of this group 5 are not included in table 4. 


Suitability of the Soils for Wildlife Habitat * 


Wildlife of many species find desirable habitat in 
Union County. Among them are mule deer, pronghorn 
antelopes, quail, pheasants, turkeys, mourning doves, 
ducks, and geese. Jackrabbits, cottontail rabbits, 
skunks, prairie dogs, ravens, roadrunners, curlews, 
raccoons, coyotes, bobcats, foxes, and badgers also live 


„° Prepared by EDWIN А. SWENSON and DAVID E. CHALK, biolo- 
gists, Soil Conservation Service. 


in the county. In addition to this, many resident and 
migratory songbirds, as well as hawks and eagles, have 
made their homes in the county. Also, snakes, lizards, 
salamanders, toads, and tortoises are commonly found 
in suitable habitats. 

A limited number of aquatic habitats are in Union 
County. The Cimarron River, one of the main means 
of drainage, flows year around only in upstream 
reaches. This river supports a small fishery near Fol- 
som Falls. Tramperos Creek and a number of con- 
structed ponds provide fish habitats and resting areas 
for migratory waterfowl. The flow of Ute Creek is 
short lived; thus, it does not support aquatic habitats 
of any appreciable significance. The New Mexico De- 
partment of Game and Fish owns Clayton Lake and 
manages it for public fishing and as a waterfowl 
refuge. Also, a small number of private ponds are 
managed for fishing. The Forest Service manages parts 
of the Kiowa National Grassland with particular at- 
tention to quail habitat. As a result, brush shelters, 
wildlife watering facilities, and livestock exclosures 
have been constructed. 

In the sense that management and use of the soils 
strongly influence its production, wildlife is an im- 
portant “crop” in Union County. By the same token, 
it is a natural resource that is strongly influenced by 
past and present uses of the soils and by character- 
istics of the soils that effect the growth of suitable 
plants for habitat. A fairly stable trend in use of the 
soils in recent years has had a stabilizing effect on this 
natural resource and “crop” of the county. 

The distribution of wildlife species within the county 
parallels the distribution of soils that lend themselves 
to certain uses and the production of specific vegeta- 
tion. In table 5 the soils of Union County have been 
rated according to their suitability for the improve- 
ment, maintenance, or development of specific wildlife 
habitat elements. These ratings reflect conditions with- 
out the use of supplemental irrigation. They were 
made for the wildlife habitat elements defined as 
follows: 
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for species suitability 


Ponderosa pine 


Russian-olive 


Survival Vigor Height 


Height 


Siberian elm 


Ft Pet 


Good ------- 12 


Good ------- 15-20 


Grain and seed crops.—Domestic grain or other 
seed producing annuals that are planted to produce 
wildlife food. Examples are corn, sorghum, wheat, 
barley, millet, and sunflowers. 

Grasses and legumes.—Perennial grasses and ћег- 
baceous legumes that are planted for wildlife food and 
cover. Examples are fescues, wheatgrasses, brome, 
orchardgrass, clovers, alfalfa, and sweetclover. 

Wild herbaceous plants—Native or established 
range grasses and forbs that provide food and cover 
for wildlife. Examples are grama grasses, wheat- 
grasses, bluestems, galleta, penstemons, vetches, wild 
clovers, globemallows, and sunflowers. 

Shrubs.—Native or established woody shrubs that 
produce browse or mast for wildlife food or provide 
cover for wildlife. Examples are mountainmahogany, 
skunkbush sumac, oak brush, rabbitbrush, sand sage- 
prush fourwing saltbush, currant, and American 
plum. 

Wetland plants.—Annual and perennial wild her- 
baceous plants in moist to wet sites, exclusive of sub- 
merged or floating aquatics, that produce food or cover 
for wetland wildlife. Examples are smartweed, wild 
millet, rushes, sedges, and cattail. 

Shallow water developments.—Natural or con- 
structed areas of shallow water that has an average 
depth of less than five feet. Examples are marshes, 
flooded cropland, wildlife watering developments, and 
wildlife ponds. 

The bases for rating soils for these wildlife habitat 
elements are thickness of the soil, texture, available 
water capacity, drainage class, surface stoniness, fre- 
quency of flooding, slopes, salinity or alkalinity, and 
moisture regime. The ratings are expressed as good, 
fair, poor, or very poor. 

An additional rating was made for suitability of the 
soil for producing all the essential habitat elements 
required for three general types of wildlife—open land, 
wetland, and range. A method of assigning a weighted 
factor to selected habitat elements was used to arrive 
at a suitability rating. Definitions of the general types 
of wildlife rated are: 


Survival Vigor Height Survival Vigor 
Pet ` Ft Pet | 
Fair ------- 20-25 80 | Каїт. 
85 | Fair ------- 36 100 | Good. 
15 | Good _______ 22-26 85 | Good. 
Fair ..——--- 


Open land wildlife.—Birds and mammals that gen- 
erally frequent cropland, pastures, meadows, and other 
farm associated areas. Examples are bobwhite quail, 
ring-necked pheasant, mourning dove, cottontail rab- 
bit, skunk, and housefinch. The habitat elements con- 
sidered for open land wildlife were grain and seed 
crops, domestic grasses and legumes, wild herbaceous 
plants, and shrubs. 

Wetland wildlife—Birds and mammals that gen- 
erally frequent swamp, marsh, riparian, and open 
water areas. Examples are kingfisher; marsh wren; 
varieties of ducks, geese, and shore birds; and muskrat 
and beaver. Wetland plants and shallow water areas 
were the elements of wildlife habitat considered in 
determining this rating. 

Range wildlife.—Birds and mammals that generally 
frequent natural grasslands, shrublands, and pinon 
and juniper areas. Examples are scaled quail, burrow- 
ing owl, marsh hawk, meadowlark, jackrabbit, mule 
deer, pronghorn antelope, and prairie dog. Wild her- 
baceous plants and shrubs were the elements of wild- 
life habitat considered in determining this rating. 

The significance of each of the suitability ratings is 
as follows: 

Good.—Habitats are easily improved, maintained, 
or ereated. Few or no soil limitations in habitat man- 
agement exist, and satisfactory results can be expected. 

Fair.—Habitats can be improved, maintained, or 
created on the soils. Moderate soil limitations, how- 
ever, affect habitat management or development. In 
places moderate intensity.of management and fairly 
frequent attention may be required to insure satisfac- 
tory results. 

Poor.—Habitats can be improved, maintained, or 
created on the soils, but the soil limitations are severe. 
Management is difficult and expensive and requires in- 
tensive effort. Results of management are of question- 
able value. 

Very poor.—Under the prevailing soil conditions, 
attempting to improve, maintain, or create habitats 
is impractical. Unsatisfactory results of management 
are probable. 
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TABLE 5.—Suitability of the soils 


Elements of wildlife habitat 


Soil mapping units and symbols 


Grain and seed crops Grasses and legumes Wild herbaceous plants 


Alicia loam, 3 to 9 percent slopes: Аср -----------| Fair | Good ____________ Fair 
Apache-Rock outcrop complex: Ap -______________ Very poor _________-__ Very poor __________| Poor _______________ 
Aridic Haplustolls-Rubble land complex: Ar Very poor _______.____| Very poor _________ HII] 
Ayon-Apache association: Ay 
Ayon cobbly clay loam ______________________--| Poor LL | Fair | Fair LLL 
Apache cobbly loam | Poor | Poor ТТІ Fair TT 
Bandera association: Bd 


Bandera gravelly silt loam ___________________| Poor LLL iF دک‎ | Fair А 
Cinder land | Very poor __________ гу роого------------| Very poor ____________ 


РС паши напоне БҮ no 
Des Moines-Rock outcrop complex: Dr 
Dioxice loam, 0 to 5 percent slopes: 
Escabosa loam, 3 to 5 percent slopes: 
Fallsam-Rock outerop complex: Ег —--..--___.____ 
Gruver loam: Ог__________________________-_ 
Guy-Texline complex: Gt _________________- 


Kim-Manzano association: Km _______________ 


La Brier-Rock outcrop complex: Lr ...... 


Very poor u Very poor a ес пина 
Very poor ------------| Very poor ___________ DE iets cc 


Raton-Rock outcrop complex: Ra 


slopes: ТЕ _____________________________- Very poor ____________| Very poor __________| Poor 1 _.__ 


slopes: ТЕ ______-__________________________ Very poor ____________| Very poor __________ 


o silty clay loam: Ve 
Vingo-Dallam complex: 


Ratings for the suitability of each soil for wildlife about soils used as Structural material or as foundation 
habitat elements, as well as for the three general types upon which structures are built. Among those who can 
of wildlife habitats, are based on the potential of the benefit from this section are planning commissions, 
Soil and not on its present use. town and city managers, land developers, engineers, 

In tabl the suitability of each of the soils in contractors, and farmers. 

Union County is rated for the elements of wildlife Among properties of soils highly important in engi- 


habitat and the three general types of wildlife. neering are permeability, strength, compaction char- 
acteristics, soil drainage condition, shrink swell 
Engineering ' potential, grain size, plasticity, and soil reaction. Also 


у "M А : important are depth фо the water table, depth to bed- 
This section is useful to those who need information rock, and soil slope. In-various degrees and combina- 


7 CHARLES M. Caruso, engineer, Soil Conservation Service, tions these properties affect і construction and 
assisted in preparation of this section. maintenance of roads, airports, pipelines, foundations 
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for wildlife habitat 


Elements of wildlife habitat—Continued Kinds of wildlife 


Shrubs Wetland plants а ae Open land Wetland Range 
Poor! ===. Poor ~---------~~-- Very poor -------- Кат: masa Very poor -------- Poor. 
Fair пао бање Very poor --------| Very poor -------- Poor ~-..--_------| Very poor -------- Fair. 
Fait ------------- Very poor -------- Very poor -------- Poor _________----| Very poor -------- Fair. 
Fair === Poor -__-__----=-=-== Very poor -------- aiu Very poor -------- Fair. 
Fam l----—--— Poor Е Very poor -------- Poor . luae Very poor -------- Fair. 
Fair ------------- Very poor ______-- Very poor -------- Fair 2222 Very poor ____---- Fair. 
Poor ______-_------ Very poor -------- Very poor ____---- Very poor -------- Very poor -------- Very poor. 
Pair’ НН р Very poor -------- Very poor -------- Fair _________---- Very poor -------- Fair. 
Poor ------------- Poor .__----_------ Very poor —------ Ваіт а= Very poor -------- Fair. 
Fair о ___-_-------- Poor ..----------- Very poor —------- Poor _____-------- Very poor ___----- Fair. 
Poor ------------- Poor ------------- Very poor ___----- Pair aaa ia Very poor -------- Poor. 
Poor ы Poo? ананас Very poor ___----- Pair Е Very poor -------- Poor. 
Poo? => POOF ЕЕ Poor -.----------- Fait | Poor: ооо Fair. 
Fais а син Very poor -------- Very poor -_---_-- Poor _----------.-| Very poor -------- Fair. 
Fair RS Poor —...--_------ Very poor -------- Кап ее Very poor -------- Fair. 
Pair 2252-2 сенци Poor a ais Very poor -------- Pair. Е Very poor -------- Fair. 
Fair аа Very poor ____---- Very poor -------- Poor _------------ Very poor -------- Fair. 
Poor ____--_------ Poor ------------- Very poor -------- Кат 22----—————-—- Very poor -------- Poor. 
Кап 2) Poor _____-------- Very poor -------- Fair ______-_-----| Very poor -------- Fair. 
Fair... Poor ------------- Very poor ___----- Poor .-=--_======== Very poor -------- Fair. 
POO? Еее Poor === = === Very poor ___----- Fal === === = ава Very poor -------- Poor. 
БА ее Very poor -------- Very poor ____----- Pair ща Very poor -------- Fair. 
Кайт 2 Poor _____________ Very poor -------- Eur 2... Very poor -------- Fair. 
Poor ----———— Poot ------------ Very poor -------- Fair 2-а Very poor -------- Poor. 
Poor = Робота Poor -__- = === === POOF 221-2. Poor ______------- Роог 
Кај“ aad Poor ______-___---- Very poor -------- POOF 22-шы Very poor -------- Fair 
POOP clc. Poor: 2-2 с === Very poor -------- Fait ЕЕ ery poor -------- Fair 
POOP aia ams Poor == Very poor --------| Fair _________---- Very poor --------| Poor. 


-------------| Very poor ____-_-- poor ____-_--| Poor __________----| Very poor --------| Poor. 


L------------| Very poor --------| Very poor __-_---- Poor _____________| Very poor --------| Fair 
_________----| Poor -------------| Very poor -------- Fair ___________-_| Very poor --------| Fair 
-------------Д Very poor --------| Very poor -------- Very poor --------| Very poor --------| Fair. 
ашны POON а Poor 2222-2---252-— Poor _______-_----| Poor .........-.-.| Poor 
имена сине POOR а е Very poor ======== Fair _________-_-_| Very poor --------| Fair 
шесшесее-ес--| Poor -------------] Very poor ___----- Fair ___________--| Very poor --------| Poor. 
-------------| Very poor --------| Very poor -------- Fair -------------| Very poor --------| Poor 
—------------{ Poor | Very poor ______-- Fair -------------| Very poor --------| Poor 
ےج‎ Poor l2.2-2---.---.| Poor -.2-22--2.---2--- Poor .----.---.--.| Poor ~--------..--| Poor 
--ш-----------Д Very poor --------| Very poor ..-.--.. Very poor --------| Very poor --------| Fair 
--------.----| Very poor --------| Very poor -------- Very poor --------| Very poor --------| Fair 
__________--_| Very poor --------| Very poor ____---- Very poor --------| Very poor --------| Fair. 
----.---| Very poor --------| Very poor -------- ery poor --------| Very poor __-_----| Very poor. 
-------------| Very poor --------| Very poor -------- Fair -------------| Very poor --------| Fair. 
ан | POOR === а а ا ےی‎ Poor ت‎ Poor سج تت‎ Fair 
اتد‎ POOF ана ‘Very poor ======<== Fair _________---_| Very poor --------| Fair 
for small buildings, irrigation systems, ponds апа 5. Correlate performance of structures already 
small dams, and systems for disposal of sewage and built with properties of the kinds of soil on 
refuse. "m" which they are built to prediet performance of 
Information in this section of the soil survey can be structures on the same or similar kinds of soil 
helpful to those who— А in other locations. | : 
1. Select potential residential, industrial, commer- 6. Predict the trafficability of soils for cross coun- 
cial, and recreational areas. try movement of vehicles and construction 
2. Evaluate alternate routes for roads, highways, equipment. . : 
pipelines, and underground cables. 7. Develop preliminary estimates pertinent to con- 
3. Seek sources of gravel, sand, or clay. struction in a particular area. — | 
4. Plan farm drainage systems, irrigation systems, Most of the information in this section is presented 


ponds, terraces, and other structures for con- in Е? 1, апд,8. These tables show, respectively, 
trolling water and conserving soil. several estimated Soil properties significant to engi- 
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TABLE 6.—E'stimated soil properties 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. 
fully the instructions for referring to other series that appear in the first column of this table. Absence 


Classification 
Depth to Depth 420448 
A А indurated ер : ек 
Soil series and map symbols cal iche or from Dominant USDA texture greater 
surface an 
bedrock Unified AASHTO 3 inches 
In In 
Alicia: AcD _______________- >60 0-73 Silty clay loam ---------- СІ, А-6 0 
*Apache: Ар _________-_-_-- 4-20 0-16 | Cobbly clay loam ---------| CL А-6 15-40 
Rock outcrop part too 16 Basalt bedrock. 
variable to rate. 
*Aridic Haplustolls: Аг. 
Too variable to rate. 
*Ayoni Ay ЕЕ. 40-60 0-11 | Cobbly clay loam ________| ML А-7 0-40 
For Apache part, see 11-42 | Very cobbly loam ------- GM А-2 or А-1 30-60 
Apache series. 
Bandera: Bd ... >60 0-19 | Gravelly silt loam ________ МІ, А-4 0 
19-120 | Cinders ______________| GP А-1 0 
Bankard: Bk _____________ >60 0-77 | Sand or loamy sand ---——- SM,SP-SM,SP | A-2 or A-3 0-10 
*Capulin: CaC, Ch ________- >40 0-41 Loam or clay loam ------- СІ, Р А-6 or А-7 0-25 
For Арасһе рагі іп СҺ, 41-66 Cobbly loam ------------- CL А-6 or A-7 15-60 
see Apache series. 
*Carnero: Спс,Ср_______- 20-40 0-9 Loam or clay loam _______ СІ, А-б 0-Б 
For Partri part in Ср, see 9-28 Heavy clay loam or clay --| CL A-6 or A-7 0-5 
Partri series. 28 Sandstone bedrock. 
Colmor: Сю _____________- >40 0-44 ar clay loam and clay CL А-6 or A-7 0 
oam. 
44 Sandstone. 
*Dalean: Da ______________- 20-40 0-31 | Very cobbly silty clay CH, CL, SCor GC | A-6 or A-7 50-90 
Rock outcrop part too loam and very cobbly 
variable to rate. clay. 
31 Andesite bedrock. 
Dallam 
DICE I ee 0-11 | Loamy sand ____________ SM А-2 0 
ЗЕЕ ee 0-11 | Fine sandy loam --------.| SM А-2 or А-4 0 
ОКС, DmC ________________ >80 11-72 Sandy clay loam 2--------| SC ог CL A-6 0 
*Des Moines: Dr... >40 0-18 | Very cobbly silty clay СІ, А-6 80-75 
Rock outcrop part too loam. 
variable to rate. 18-48 | Very stony silty clay -----| CL, CH, GC A-7 50-90 
Dioxice: РУС _______.______ >40 0-24 Silty clay loam and clay CL A-6 or A-7 0 
oam. 
24-46 | Loam _________________- CL А-6 0-15 
46 Indurated caliche. 
Езсађоза: ЕС __________- 20-40 0-86 | Loam or clay loam ------- СІ. оғ CL-ML A-6 or А-4 2-20 
36 Sandstone bedrock. 
*Fallsam: Fr ______________ >40 0-9 Cobbly silty clay loam ----| CL A-6 50-80 
Rock outcrop part too 9-46 Very cobbly clay ---------| CL or CH A-7 50-90 
variable to rate. 
Gruver: Gr _____.________ 2-60 0-80 | Clay loam or sandy clay CL А-7 or А-6 0 


loam. 
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significant to engineering 


The soils in such mapping units may have different properties and limitations, and for this reason it is necessary to follow care- 
of an entry in a column indicates that properties are not estimated. < = less than; > = more than] 


Percentage passing sieve— Corrosivity 
gel ks Plas- Available - Shrink 
Liquid е Регте- А 
riche ticity "e water Reaction swell 
Noe prs Мо, 20 ме limit index | ability capacity potential Uncoated зані 
mm) mm) mm) mm) steel 
lathe Infin pH 
95-100 | 95-100 | 90-100 | 15-90 25-40 10-15 | 0.2-0.6 0.14-0.17 78-82, Moderate --| Moderate --| Low. 
8.5-9.0 
(32-18") 


80-100 | 75-95 | 65-90 | 50-75 30-40 10-20 | 0.6-2.0 | 0.11-0.16 | 7.9-8.4 Low ------ Moderate --| Low. 


10-100 | 70-100 | 10-100 | 65-95 40-50 10-20 | 0.6-2.0 0.10-0.17 | 7.4-7.8 Moderate ..| Moderate ..| Low. 

35-60 | 80-55 | 25-50 | 15-40 40-50 10-20 | 0.6-2.0 | 0.06-0.10 | 7.9-8.4 Low or Moderate __| Low. 
moderate. 

10-80 65-75 55-70 50-60 20-80 0-5 0.6–2.0 0.10–0.16 | 6.6–8.4 Low ..-.-- Moderate --| Low. 

15-35 | 10-80 5-15 0-5 |______ 1NP 6.0-20.0 |_________|______-__-_- Low ------ Low ------ Low. 

80-100 | 70-100 | 50-80 0-15 | МР 6.0-20,0 | 0.05-0.10 | 6.6-7.8 Low ------ Low 225-2 Low. 


80-100 | 80-100 | 75-100 | 50-90 35-50 15-95 


0.6–2.0 0.12-0.16 | 7.4-8.4 Moderate __| Moderate ..| Low. 
15-100 | 70-95 70-90 | 50-80 80-45 15-20 | 0,6-2.0 


0.08-0.14 | 7.9-8.4 Low ------ Moderate --| Low. 


95-100 | 95—100 | 90—100 | 50-80 20-35 10-20 | 0.2-0.6 | 0.13-0.17 | 6.6-7.3 Moderate __| Moderate ..| Low. 
85-100 | 80—100 | 80—100 | 60-90 35-50 20-80 10.06-0.2 | 0.13-0.17 | 6.6-7.3 High ------ Moderate ..| Low. 
100 100 | 90-100 | 75-90 30-45 10-20 | 0.2-0.6 | 0.15-0.19 | 7.9-8.4 Moderate ..| Moderate --| Low. 


60-95 55-90 50-85 45-80 80-55 10-30 |0.06-0.2 | 0.05-0.10 | 6.6-7.3 Moderate --| Moderate --| Low. 


100 100 | 70-95 15-35 | -------- МР 6.0-20.0 | 0.05-0.10 | 7.4-7.8 Low --.--- Low ------ Том. 

100 100 | 80-95 80-50 15-25 | МР 2.0-6.0 0.06-0.14 | 7.4-7.8 Low ------ Low ------ Low. 

100 | 95-100 | 80-95 85-55 25-40 10-25 | 0.6-2.0 0.14-0.18 | 7.4-8.4 Low or . Moderate ..| Low. 
moderate. 


60-95 | 55-85 | 50-80 | 50-75 30-40 10-15 |0.06-2.0 | 0.06-0.11 | 6.6-7.3 Moderate --| Moderate --| Low. 
60-95 | 55-95 | 50-90 | 45-80 40—60 15-35 |0.06-0.2 | 0.05-0.11 | 6.6—7.8 Moderate ..| Moderate --| Low. 


95-100 | 90-100 | 85-100 | 65-85 35-45 15-20 | 0.6-2.0 | 0.15-0.19 | 7.4-84 | | Moderate __| High «----- Low. 

85-100 | 80-95 | 75-90 | 50-75 80-40 | 10-20 | 0.6-2.0 | 0.12-0.16 | 79-84 Low  ------ High ------ Low. 

85-100 | 60-95 | 55-90 | 50-80 25-85 5-15 | 0.6-2.0 | 0.11-0.18 | 7.9-8.4 | Lowor High ____-- Low. 
moderate 

Moderate __| Moderate __| Low. 


65-100 | 60-95 | 55-85 | 50-80 30-40 15-25 | 0.2-0.6 | 0.07-0.12 | 6.6—7.3 ‹ 
65-100 | 60-95 | 55-90 | 50-85 40-60 25-40 |0.06-0.2 | 0.03-0.10 | 6.6-7.3 Moderate ..| High ------ Low. 


100 100 | 85-100 | 50-80 25-50 10-30 | 0.2-0.6 | 0.13-0.19 | 6.6-8.4 Moderate --| Moderate --| Low. 


TABLE 6.—Estimated soil properties 


Classification 


Coarse 
fraction 
greater 
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Depth to De 
: pth 
Soil series and map symbols indurated from Dominant USDA texture 
caliche or Surface 
bedrock 
In In 
“Сау: 6+_______________-_- >60 0-60 | Gravelly sandy loam ----- 
For Texline part in Gt, 
see Texline series. 
*Kim: Кор, Km __________-_ >60 0-60 Loam, clay loam or sandy 
For Manzano part of Km, clay loam. 
see Manzano series. 
«Та Brier: La, Lr __________- >60 0-77 | Silty clay loam or clay --- 
For Fallsam part of Lr, 
see Fallsam series, Rock 
outcrop part of Lr too 
variable to rate. 
Litle: “LID. 222252 se на 20-30 0-22 | Heavy silty clay loam ---- 
22-40 Soft shale. 
Manzano: Mn _____________ >60 0-68 | Loam, clay loam and silty 
clay loam. 
Partri _______ EE >40 0-48 | Clay Lll 
Марред only in complex 48 Sandstone. 
with Carnero. 
Black: PED. с с оо 4-20 0-12 Loam anu 
12 | Indurated caliche. 
*Raton: Ва ___-___________--_ 8-20 0-9 Cobbly silt loam -------- 
Rock outcrop part too 9-18 Very cobbly clay ..— 
variable to rate. 18 Basalt bedrock. 
Rickmore: Rk 2... >80 0-18 Sandy. loam or loamy 
sand. 
13-93 Clay loam and sandy 
clay loam. 
*Rizozo: Rz _______._______- 4-15 0-10 Loam or silt loam -------- 
Rock outerop part too 10 | Sandstone bedrock. 
variable to rate. 
Rock outcrop. 
Mapped only in complex 
with other soils. Too 
variable to rate. 
Rubble land. 
Mapped in complex with 
Aridie Haplustolls. Too 
variable to rate. 
Sherm: Sh n~-------------—- 80 0-2t |. Clay: iile 
21-90 Clay loam —~-----------— 
Spurlock: | 
рй. дева сааи 0–16 Loamy sand _____________. 
SIC, Шана ш шше LS 0-16 | Loam or clay loam ------- 
SpD, SiC, Su i >60 16-60 | Clay loam -_____-._-.---- 
Техіле: TeC ___._____._____ >60 0-96 | Clay loam -______________ 
Torreon: Tn _______________ >40 0-25 | Clay ______._____.____--- 
25-72 Silty clay loam ----------- 
*Travessilla: ПЕ ТЕ ______- 4-20 0-8 Sandy loam __________-_-- 
Rock outcrop part too 8 Sandstone bedrock, 


variable to rate. 


| than 
Unified AASHTO 8 inches 
SM or SC-SM A-2 
CL or CL-ML А-6 or А-4 
CLor CH А-7 
CL or СН A-6 or А-7 
А-6 
A-T or A-6 
CL-ML or CL A-4 or А-6 
CL, CL-ML А-4 or A-6 
CLor CH A-T 
A-2 or А-4 
А-6 or А-7 
CL-ML оғ МІ, А-4 
СН от СІ. A-T 
A-6 or A-7 
А-2 
CL, CL-ML 


А-4 or A-6 
А-6 


A-6 


А-Т 
A-6 or A-T 


A-4 or А-2 
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significant to engineering— Continued 


Percentage passing sieve— | Corrosivity 
E: Plas- Available Shrink 
Liquid 225 Perme- А 
"ar ticity 21: water Reaction swell 
New pr о N02. : limit index ability capacity potential Uncoated Concrete 
mm) mm) mm) steel 
Infhr Infin pH 
65-90 40-10 | 20-85 20-35 5-10 | 2.0-6.0 | 0.05-0.10 | 7.9-8.4 Low ------ High ------ Low. 
90-100 85-100 | 50-80 25-40 5-15 | 0.6-2.0 | 0.15-0.17 | 7.4-8.4 Moderate --| Moderate --| Low. 
100 95-100 | 85-100 40-55 20-30 <0.06 | 0.14-0.18 | 7.9-8.4 High ------ High ------ Low. 
100 100 | 90-100 | 85-100 80-55 10-30 |0.06-0.2 | 0.15-0.18 | 7.9-8.4 High ------ High ____-- Moderate. 


95-100 | 95-100 | 85-100 | 60-80 25-40 10-20 | 0.2-0.6 | 0.13-0.19 | 6.6-8.4 Moderate --| Moderate --| Low. 


90-100 | 90-100 | 90-100 | 65-95 | 35-50 20-80 | 0.2-0.6 | 0.13-0.18 | 6.6-8.4 High ------ High ------ Low. 


90-100 | 90-100 | 80-95 50-70 20-80 5-15 | 0.6-2.0 0.10-0.17 | 7.9-8.4 Moderate --| Moderate --| Low. 


90-100 | 85—90 80-90 65-80 25-35 5-15 | 0.2-0.6 | 0.06-0.10 | 6.6-7.3 Moderate __| Low ------ Low. 
80-95 | 75-90 | 70-90 | 65-85 45-55 20-30 |0.06—0.2 | 0.06-0.08 | 6.6-7.8 Moderate --| High ------ 


100 100 | 90-95 | 20-50 | -------- МР 2.0-6.0 | 0.06–0.12 | 7,4–7.8 Low ------ Low ------ 
100 100 | 90-95 | 50-80 30-50 15-30 | 0.2-0.6 | 0.18-0.18 | 7.4-8.4 Moderate --| Moderate -- 


10-95 | 60-90 | 55-85 | 50-80 20-85 5-10 | 2.0-6.0 | 0.18-0.16 | 7.9-8.4 Moderate --| Moderate -- 


100 95-100 | 80-95 40-55 20-35 «10.06 | 0.14-0.16 | 6.6-7.8 High —-----| High ------ Low 
95-100 95-100 | 75-90 85-50 20-30 10.06–0.2 | 0.13-0.17 | 7.9-8.4 Moderate --| High ------ Low 
100 10-95 15-35 س‎ NP 6.0-20.0 | 0.05-0.10 | 7.4-7.8 Low ------ Moderate --| Low 
95—100 85-95 | 50-70 20-85 5-15 | 0.6-2.0 | 0.12-0.18 | 7.4-7.8 Low ------ Moderate __| Low. 
95—100 85-95 50-70 25-35 10-20 | 0.6-2.0 0.12-0.18 | 7.9-8.4 Moderate __| Moderate --| Low 
100 90—100 | 50-80 25-85 10-20 | 0.6-2.0 | 0.18-0.18 | 7.4-8.4 Moderate ..| Moderate --| Low. 
95-100 85-95 | 75-95 40-55 15-80 |0.06-0.2 | 0.15-0.16 | 6.6-8.4 High ------ High ------ Low 
95-100 85-95 70-90 80-50 10-30 | 0.2-0.6 0.12-0.17 | 7.9-8.4 Moderate --| High ------ Low. 


65-100 40-65 | 20-40 20-30 | NP-5 | 2.0-6.0 | 0.10-0.16 | 7.4-8.4 Low .----- Moderate --| Low. 
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TABLE 6.—Estimated soil properties 
Classification 
Coarse 
р : اا‎ Depth fraction 
Soil series and map symbols caliche oF from Dominant USDA texture greater 
bedrock | Surface Unified AASHTO |Íhan. 
In In 
*Ustolls: Ur ______________- 
Rock outerop part too 
variable to rate. 
Valent: Мар _____________- >60 0–94 Sand ог loamy sand .----- SM, SP or SP-SM | A-2 or А-8 0 
Vermejo: Ve _____________- >40 0-66 | Clay or silty clay _____-_ CH or CL А-1 0 
*Vingo: Vn ._______________ 2-80 0-11 Loamy sand ________-____ SM А-2 0 
For Dallam part in Vn, 11-80 Sandy loam .... 1 - SM A-2 or А-4 0 


see Dallam series. 


ЗМР = Nonplastic. 


neering; interpretations for various engineering uses; 
and results of engineering laboratory tests on soil 
samples. 

This information, along with the soil map and other 
parts of this publication, can be used to make interpre- 
tations in addition to those given in tables 6 and a 
and it also can be used to make other "ізеті maps. 

This information, however, does not eliminate the 
need for further investigation at sites selected for 
engineering works, especially works that involve heavy 
loads or that require excavations to depths greater 
than those shown in the tables, generally depths 
greater than 6 feet. Also, inspection of sites, especially 
the small ones, is needed because many delineated 
areas of a given soil mapping unit may contain small 
areas of other kinds of soil that have strongly con- 
trasting properties and different suitabilities or limita- 
tions for soil engineering. 

Some of the terms used in this soil survey have вре- 
cial meanings to soil scientists not known to all engi- 
neers. The Glossary defines many of these terms 
commonly used in soil science. 


Engineering Soil Classification Systems 


The two systems most commonly used in classifying 
samples of soils for engineering (11) are the Unified 
soil classification system (2) used by SCS engineers, 
Department of Defense, and others, and the AASHTO 
system adopted by the American Association of State 
Highway and Transportation Officials (1). 

In the Unified system soils are classified according 
to particle size distribution, plasticity, liquid limit, and 
organie matter. Soils are grouped in 15 classes; eight 
classes of coarse grained soils, identified as GW, GP, 
GM, GC, SW, SP, SM, and SC; six classes of fine 
grained soils, identified as ML, CL, OL, MH, CH, and 

Н; and one class of highly organic soils, identified as 
Pt. Soils on the borderline between two classes are 
ше by symbols for both classes; for example, 


The AASHTO (1) system is used to classify soils 


aecording to those properties that affect use in high- 
way construction and maintenance. In this system a 
soil is placed in one of seven basic groups ranging 
from A-1 through A-7 on the basis of grain size dis- 
tribution, liquid limit, and plasticity index. In group 
A-1 are gravelly soils of high bearing strength, or the 
best soils for subgrade (foundation). At the other ex- 
treme, in group A-7, are clay soils that have low 
strength when wet and that are the poorest soils for 
subgrade. Where laboratory data are available to 
justify a further breakdown, the А-1, А-2, and А-7 
groups are divided as follows: A-1-a, А-1-р, А-2-4, 
А-2-5, А-2-6, А-2-7, А-7-5, and А-Т-6. Аз addi- 
tional refinement, the engineering value of a soil ma- 
terial can be indicated by a group index number. Group 
indexes range from 0 for the best material to 20 or 
more for the poorest. The AASHTO classification for 
tested soils, with group index numbers in parentheses, 
is shown in ; the estimated classification, with- 
out group index numbers, is given іп table 6 for all 
Soils mapped in the survey area. 


Soil Properties Significant to Engineering 


Several estimated soil properties significant in engi- 
neering are given in даце б, These estimates are made 
for typical soil profiles, by layers sufficiently different 
to have different significance for soil engineering. The 
estimates are based on field observations made in the 
course of mapping, on test data for these and similar 
soils, and on experience with the same kinds of soil 
in other counties. Explanations of some of the columns 
in table 6 are given in the following paragraphs. 

Depth to indurated caliche or bedrock is the dis- 
tance from the surface of the soil to the upper surface 
of the rock layer. | 

Soil texture is described in table 6 in the standard 
terms used by the Department of Agriculture. These 
terms take into account relative percentages of sand, 
silt, and clay in soil material that is less than 2 milli- 
meters in diameter. “Loam,” for example, is soil ma- 
terial that is 7 to 27 percent clay, 28 to 50 percent silt, 
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significant to engineering—Continued 


Percentage passing sieve— 


Plas- 


Liquid ticit Perme- 
No.4 | No.10 | No.40 | No. 200 | limit index | ability 
(4.7 (2.0 (0.42 | (0.074 index 
mm) mm) mm) mm) 
Infhr 
100 100 | 90-100 | 0-30 | || | NP 20.0 
100 100 | 95-100 | 80-95 45-55 20-30 | «0.06 
100 100 | 70-100 | 15-25 1 NP 6.0-20.0 
100 100 | 80-95 | 25-45 20-30 | МР-5 | 2.0-6.0 


and less than 52 percent sand. If the soil contains 
gravel or other particles coarser than sand, an ap- 
propriate modifier is added, as for example, “gravelly 
loamy sand." "Sand," "silt," "clay," and some of the 
other terms used in USDA textural classification are 
defined in the Glossary of this soil survey. 

The Unified and AASHTO columns are explained in 
his next section, "Engineering soil classification sys- 
ems." 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistence of soil ma- 
terial. As the moisture content of a clayey soil is 
increased from a dry state, the material changes from 
a semisolid to a plastic state. If the moisture content 
is further increased, the material changes from а 
plastic to a liquid state. The plastic limit is the mois- 
ture content at which the soil material changes from 
the semisolid to plastic state; and the liquid limit, 
from a plastic to a liquid state. The plasticity index is 
the numerical difference between the liquid limit and 
the plastic limit. It indicates the range of moisture 
content within which a soil material is plastic. Liquid 
limit and plasticity index are estimated RD. but 
in table 8 the data on liquid limit and plasticity index 
are based on tests of soil samples. 

Permeability is that quality of a soil that enables it 
to transmit water or air. It is estimated on the basis 
of those soil characteristics observed in the field, par- 
tieularly structure, porosity, and texture. The esti- 
mates in table б do not take into account lateral 
seepage or such transient soil features as plowpans 
and surface crusts. 


Corrosivity 

Available Shrink 
water Reaction swell 
capacity potential m Concrete 
Infin pH 

0.05-0.10 | 6.6-7.8 Low ------ Low ------ Low. 
0.13-0.16 | 7.9-9.0 High ------ High ____-- Moderate. 
0.06-0.10 | 6.6-7.8 Low ------ Low ------ Low. 
0.10-0.15 | 6.6-7.8 Low ------ Low ------ Low. 


Shrink swell potential is the relative change in vol- 
ume to be expected of soil material with changes in 
moisture content; that is, the extent to which the soil 
shrinks as it dries out or swells when it gets wet. The 
extent of the shrinking and swelling is influenced by 
the amount and kind of clay in the soil. Shrinking and 
swelling of soils causes much damage to building foun- 
dations, roads, and other structures. А high shrink 
swell potential indicates a hazard to maintenance of 
structures built in, on, or with material having this 
rating. р 

Corrosivity, as used in lable б, pertains to potential 
soil induced chemical action that dissolves or weakens 
uncoated steel or concrete. Rate of corrosion of un- 
coated steel is related to soil properties such as drain- 
age, texture, total acidity, and electrical conductivity 
of soil material. Corrosivity for concrete is influenced 
mainly by the content of sodium or magnesium sul- 
fate, but also by soil texture and acidity. Installations 
of uncoated steel that intersect soil boundaries or soil 
horizons are more susceptible to corrosion than instal- 
lations entirely in one kind of soil or in one soil horizon. 
A corrosivity rating of low means there is a low prob- 
ability of soil induced corrosion damage. A rating of 
high means there is a high probability of damage, and 
therefore protective measures for steel and more re- 
sistant concrete should be used to avoid or minimize 
damage. 


Engineering Interpretations 


The interpretations in table 1. are based on the esti- 
mated engineering properties ої soils shown in table 


Available water capacity is the ability of soils to hold „6, on test data for soils in this survey area and others 


water for use by most plants. It is commonly defined as 
the difference between the amount of water in the soil 
at field capacity and the amount at the wilting point 
of most crop plants. 

Reaction is the degree of acidity or alkalinity of a 
soil, expressed in pH values. The pH value and terms 
used to describe soil reaction are explained in the Glos- 
sary. 


nearby or adjoining, and on the experience of engineers 
and soil scientists with the soils of Union County. In 
taole 7 ratings are used to summarize limitation or ` 
suitability of the soils for all listed purposes except 
ponds, reservoir areas, levees and other embankments, 
and terraces and diversions. For these particular uses, 
table 7 lists those soil features not to be overlooked in 
planning, installation, and maintenance. 
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SOIL SURVEY 


TABLE 7.—Interpretations of engineering 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. 
fully the instructions for referring to other series that appear in the first column of this table. See 


Soil series and map symbols 


Alicia: AcD 


* 


*Apache: Ap ____________-_____- 
Rock outcrop part too variable to 
rate. (See Rock опісгор.) 


*Aridic Haplustolls: Ar. 
Too variable to rate. Severe limita- 
tions or poor suitability for most 
uses, 


*Ayon: Ay 
For Apache part, see Apache series. 


Bandera: Bd ____________________-_ 
Bankard: Bk nu 
*Capulin: CaC, Ch __________________ 
ог Apache part in Ch, see Apache 
series. 


*Carnero: Спс,.Ср______________- 
For Partri part in Cp, see 
Partri series. 


-----| Severe: 


Septic tank 
absorption fields 


Severe: mod- 
erately slow 
permeability. 


bed- 
rock at a depth 
of less than 

20 inches. 


rock at a depth 
of less than 
48 inches. 


Slight where 
slopes are 0 to 
8 percent; 
moderate 
where slopes 
are 8 to 15 
percent; 
severe where 
Slopes are 15 
to 25 percent, 


flood 


Moderate: 
moderate 
permeability. 


Severe: bed- 
rock at a depth 
of 20 to 40 
inches. 


Degree and kind of limitation for— 


Sewage lagoons 


Moderate where 
slopes are 8 to 
Т percent; 
severe where 
slopes are 7 to 
9 percent. 


Severe: bed- 
rock at a depth 
of less than 20 
inches. 


Moderate where 
slopes are 1 to 
7 percent, 
excess coarse 
fragments; 
severe where 
slopes are 7 to 
9 percent. 


Severe: rapid 
permeability. 


Severe: flood 
hazard; rapid 
permeability. 


Moderate: 
moderate 
permeability. . 


Severe: bed- 
rock at a depth 
of 20 to 40 
inches. 


Shallow 
excavations 


Slight -- 


Severe: bed- 
rock at a depth 
of less than 20 
inches. 


Severe: very 
gravelly or 
very cobbly. 


Severe: 
sidewall 
instability. 


Severe: flood 
hazard; sand 
or loamy sand. 


Moderate: 
stones or 
cobbles below 
a depth of 40 
inches. 


Severe: Ђед- 
rock at a depth 
of 20 to 40 
inches. 


Dwellings 
without 
basements 


Moderate: 
moderate 
shrink swell 
potential. 


Severe: bed- 
rock at a depth 
of less than 20 
inches. 


Moderate: 
moderate 
shrink swell 
potential. 


Slight where 
slopes are 0 to 
8 percent; 
moderate 
where slopes 
are 8 to 15 
percent; 
Severe where 
Slopes are 15 
to 25 percent. 

Severe: flood 

hazard. 


Moderate: 
moderate 
shrink swell 
potential. 


Severe: high 
shrink swell 
potential. 


Sanitary 
landfill 


--------------1---------1-----------...---------........------1....--------.........- 


Moderate: 
silty cla 
loam soil. 


Severe: bed- 
rock at a depth 
of less than 20 
inches. 


Severe: very 
gravelly or 
very cobbly. 


Severe: rapid 
permeability. 


Severe: flood 
hazard; rapid 
permeability. 


Moderate: 
cobbles or 
stones below 
a depth of 40 
inches. 


Severe: bed- 
rock at a depth 
of 20 to 40 
inches. 


properties of the soils 


The soils in such mappin 


Degree and 
kind of 
limitation 
for—Cont. 


Local roads 
and streets 


Moderate: 
moderate 
shrink swell 
potential; 
CL material. 


Severe: bed- 
rock ata 
depth of less 
than 20 
inches. 


Moderate: 
moderate 
shrink swell 
potential; 
stony and 
very cobbly. 


Slight where 
slopes are 0 
to 8 percent; 
moderate 
where slopes 
аге 8 to 15 
percent; 
severe where 
slopes are 15 
to 25 percent. 

Severe: flood 

hazard. 


Severe: high 
plasticity 
index. 


Severe: high 
shrink swell 
potential. 
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units may have different properties 
text for definitions of “slight,” “moderate,” "good," “fair,” ап 


Suitability as a source of— 


Road fill 


Fair: mod- 
erate shrink 
swell poten- 
tial; CL 
material. 


Poor: shallow 
to bedrock. 


Fair: mod- 
erate shrink 
swell poten- 
tial. 


Good where 
slopes are 0 
to 15 percent ; 
fair where 
slopes are 15 
to 25 percent. 


Poor: high 
plasticity 
index. - 


Poor: high 
shrink swell 
potential. 


Sand and 
gravel 
Unsuited: no 

sand or 
gravel. 
Unsuited: no 


sand; excess 
fines. 


Unsuited: no 
sand; excess 
fines. 


Unsuited for 
conventional 
sand or 
gravel; good 
for сіпдет 
gravel. 


excess 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Topsoil 


Soil features affecting— 


Pond reservoir 
areas 


Fair: silty 
clay loam soil. 


Poor: stony; 
shallow to 
rock. 


Poor: more 
than 15 per- 
cent coarse 
fragments. 


Poor: more 
than 15 per- 
cent gravel. 


Poor: sandor 
loamy sand. 


Fair: clay 


loam. 


Poor: thin 
surface; clay 
subsoil. 


Slopes of 3 to 9 
percent; mod- 
erately slow 
permeability. 


Bedrock at a 
depth of 20 
inches or less. 


More than 35 
percent 
coarse frag- 
ments; slopes 
of 1 to 9 per- 
cent; stones 
in the under- 
lying layer. 


Slopes of 0 to 
25 percent; 
rapid perme- 
ability. 


Rapid perme- 
ability. 


Bedrock, 
cobbles, 
stones, or 
caliche below 
a depth of 40 
inches. 


Bedrock at à 
depth of 20 to 
40 inches. 


Embankments, 
dikes, and 
levees 


Low shear 
strength; 
medium com- 
pressibility ; 
fair to good 
compaction 
character- 
istics. 


Bedrock at a 
depth of 20 
inches or less. 


Medium shear 
strength; 
low to me- 
dium com- 
pressibility. 


High com- 
pacted perme- 
ability. 


High com- 
pacted perme- 
ability; high 

_ piping poten- 
tial. 


Medium com- 
pressibility ; 
medium to 
low shear 
strength. 


Medium to low 
shear 
strength. 


Terraces and 
diversions 


Slopes of 3 to 9 
percent; mod- 
erately slow 
permeability. 


Bedrock at a 
depth of 20 
inches or less. 


More than 35 
percent 
coarse frag- 
ments; mod- 
erate perme- 
ability. 


Slopes of 0 to 
25 percent; 
cinders at a 
depth of 12 to 
26 inches, 


Not applic- 
able. 


0 to 5 percent 
slopes; mod- 
erately 
permeable. 


Bedrock at a 
depth of 20 to 
40 inches. 
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and limitations, and for this reason it is necessary to follow care- 
d other terms used to rate soils] 


Hydrologie 
soil group 
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Soil series and map symbols 


SOIL SURVEY 


TABLE 7.—Interpretations of engineering 


Degree and kind of limitation for— 


Septic tank 
absorption fields 


Colmor: CIC Severe: mod- 


erately slow 
permeability. 


Severe: bed- 
rock at a depth 
of 20 to 40 
inches. 


*Dalean: Ра 
Rock outcrop part too variable to 
rate. (See Rock outcrop.) 


Dallam: DhC, DMC _______________ 


*Des Moines: Dr u 
Rock outerop part too variable to 
rate. (See Rock outcrop.) 


Severe: slopes 
of 15 to 70 
percent. 


Dioxice: DxC ____________________- Moderate: 
moderate 
permeability. 

Escabosa: ЕС __________________- Severe: bed- 


rock at а depth 
of 20 to 40 
inches. 


*Fallsam: Fr _________________ 
Rock outcrop part too variable to 
rate. (See Rock outcrop.) 


Severe: slow 
permeability. 


Sewage lagoons 


Moderate where 
slopes are 2 to 
5 percent and 
bedrock is at 
a depth of 40 
to 60 inches; 
slight where 
bedrock is at 
a depth of 
more than 60 
inches and 
slopes are 0 to 
2 percent. 


Severe: bed- 


rock at a depth 


of 20 to 40 
inches. 


Moderate: 
moderate 
permeability. 


Severe: slopes 
of 15 to 70 
percent. 


Moderate: 
moderate 
permeability. 


Severe: bed- 
rock at a depth 
of 20 to 40 
inches. 


Severe: 


very 
cobbly. 


Shallow 
excavations 


Slight: mod- 
erate if bed- 
rock isata 
depth of 40 to 
60 inches. 


Severe: bed- 


rock at a depth 


of 20 to 40 
inches. 


Severe: slopes 
of 15 to 70 
percent. 


Moderate: 
clay loam; 
ealiche below 
a depth of 40 
inches. 


Severe: bed- 
rock at a depth 
of 20 to 40 
inches. 


Severe: 
cobbly. 


very 


Dwellings 
without 
basements 


Sanitary 
landfill 


Moderate: 
moderate 
shrink swell 
potential. 


Moderate where 
slopes are 9 to 
15 percent, 
moderate 
shrink swell 
potential ; 
severe where 
slopes are 15 
to 45 percent. 


Moderate: 
moderate 
shrink swell 
potential. 


Severe: slopes 
of 15 to 70 
percent. 


Moderate: 
moderate 
shrink swell 
potential. 


Moderate: 
bedrock at a 
depth of 20 to 
40 inches. 


Moderate: 
moderate 
shrink swell 
potential. 


Moderate: 
silty clay loam. 


Severe: bed- 
rock at a depth 
of 20 to 40 
inches, 


Severe where 
slopes are 25 
to 70 percent. 


Moderate: 
clay loam; 
caliche below 
a depth of 40 
inches, 


Severe: bed- 
rock at a depth 
of 20 to 
40 inches. 


Severe: Ђед- 
rock at a depth 
of less 72 
inches. 


properties of the soils—Continued 


Degree and 
kind of 
limitation 
for—Cont. 


Local roads 
and streets 


Moderate: 
moderate 
shrink swell 
potential. 


Moderate 
where slopes 
are 9 to 15 
percent, 
moderate 
shrink swell 
potential; 
severe where 
slopes are 15 


to 45 percent. 


Moderate: 
CL soil. 


Severe: 
slopes of 15 


to 70 percent. 


Moderate: 
moderate 
shrink swell 
potential; 
CL soil. 


Moderate: 
bedrock at а 
depth of 20 
to 40 inches; 
CL soil. 


Severe: high 
plasticity 
index. 


UNION COUNTY, NEW MEXICO 


Suitability as a source of— 


Fair: 


Fair: 


Fair: 


Fair: 


Poor: 


Road fill 


mod- 
erate shrink 
swell poten- 
tial. 


Moderate 


where slopes 
are 9 to 25 
percent, 
moderate 
shrink swell 
potential; 
severe where 
slopes are 25 
to 45 percent. 


CL 
Soil. 


Poor where 


Slopes are 25 


to 70 percent; 


fair where 
slopes are 15 
to 25 percent. 


mod- 
erate shrink 
swell poten- 
tial; CL soil. 


moder- 
ate shrink 

swell poten- 
tial; CL soil. 


high 
plasticity 
index. 


Sand and 
gravel 


Unsuited: 


excess fines. 


Unsuited: 


excess fines. 


Unsuited: 


excess fines. 


Unsuited: 


excess fines. 


Unsuited: 


excess fines. 


Unsuited: 


excess fines. 


Unsuited: 


excess fines. 


Topsoil 


Fair: silty 
clay loam. 


Poor: more 
than 15 per- 
cent coarse 
fragments. 


Fair where 
surface layer 
is fine sandy 
loam; poor 
where sur- 
face layer is 
loamy sand. 


Poor: slopes 
of 15 to 70 
percent. 


Fair: 
loam. 


clay 


Fair: limited 
material. 


Poor: 
cobbly. 


Soil features affecting— 


Pond reservoir Rr reor 
нена ikes, an 
levees 
Bedrock below | Medium com- 
a depth of 40 pressibility ; 
inches. low shear 
strength. 
Slopes of 9 to Medium shear 


45 percent; 
bedrock аба 


depth of 20 to 


40 inches. 


Conditions 
favorable. 


Slopes of 15 to 
10 percent. 


Conditions 
favorable. 


Bedrock at а 


depth of 20 to 


40 inches. 


Bedrock below 
а depth of 40 
inches; 50 to 
90 percent 
cobbles. 


Strength; 
thin layer. 


Medium to low 
shear 


strength. 


Poor compac- 
tion char- 
acteristics; 
low strength. 


Medium com- 
pressibility; 
medium or 
low shear 
strength; 
medium pip- 


ing potential, 


Medium to low 
shear 


strength; me- 


dium piping 
potential; 
thin layer. 


Low shear 


Strength; me- 


dium com- 
pressibility. 


Terraces and 
diversions 


Moderately 


slow perme- 
ability. 


Slopes of 9 to 


45 percent; 
bedrock at a 
depth of 20 to 
40 inches. 


Moderate or 


severe soil 
blowing 
hazard; 
moderate 
permeability. 


Slopes of 15 to 


70 percent. 


Caliche below 


a depth of 40 
inches; 
moderate 
permeability. 


Bedrock ata 


depth of 20 to 
40 inches; 
moderate 
permeability. 


50 to 90 percent 


cobbles, 
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Hydrologic 
soil group 
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TABLE 7.—Interpretations of engineering 


Degree and kind of limitation for— 


Soil series and map symbols 


i Dwellings : 
Septic tank дета Shallow - Sanitary 
A ge lagoons - without 
absorption fields excavations basements landfill 
Gruver: Gr -------_--_--_--_------- Severe: mod- | Slight where Moderate: Moderate: Moderate: 
erately slow slopes are 0 to clay loam. moderate clay loam. 
permeability. 2 percent; shrink swell 
moderate potential. 
where slopes 
are 2to3 
percent. 
“бау: Орана ect ee see Slight ______-- Severe: mod- | Moderate: Slight ________- Severe: mod- 
For Texline part, see Texline erately rapid gravelly. erately rapid 
series. permeability. permeability. 
*Kim: KaD; Кп. агасы а шасије Slight ______--- Moderate where | Moderate: Moderate: Moderate: 
For Manzano part in Km, see slopes are 3 to elay loam. moderate clay loam. 
Manzano series. 7 percent; shrink swell 
moderate potential. 
permeability; 
severe where 
slopes are 7 to 
9 percent. 
«Ша Brier: La, Lr __________________- Severe: very | Slight ________ Severe: clay Severe: high Severe: clay 
For Fallsam part in Lr, see Fallsam slow perme- subsoil. shrink swell subsoil. 
series. Rock outcrop part of Lr ability. potential. 
too variable to rate. (See Rock 
outcrop.) 
Litlex. LEEDS сана ete Severe: shale | Severe: shale | Severe: shale | Severe: high Severe: shale 
at а depth of at a depth of at a depth of shrink swell at а depth of 
20 to 30 inches. | 20% 30 inches. | 20 to 30 inches. | potential. 20 to 30 inches, 
Manzano: Mn ____________________- Severe: mod- | Severe: rare Moderate: Severe: rare Moderate: 
erately slow flood hazard. clay loam. flood hazard. rare flood 
permeability. hazard. 
Pártri E —— —Á— Sea Severe: mod- | Moderate: Moderate: Severe: high Severe: bed- 
Mapped only in complex with erately slow bedrock at а bedrock at a shrink swell rock at a depth 
Сагпего. permeability. depth of 40 to depth of 40 to potential. of 40 to 60 
60 inches. 60 inches. inches. 
Plack: «РІО ва aaa Severe: indu- | Severe: indu- | Severe: indu- | Severe: indu- | Severe: indu- 
rated caliche rated caliche rated caliche rated caliche rated caliche 
at a depth of at a depth of ata depth of ata depth of at a depth of 
less than 20 less than 20 less than 20 less than 20 less than 20 
inches. inches, inches. inches, inches. 
*Raton: Ra сс сз ш Severe: bed- Severe: bed- Severe: bed- Severe: bed- Severe: bed- 
Rock outcrop part too variable to rock at a depth | rock at a depth | rock at a depth | rock at a depth | rock at a depth 
rate. (See Rock outcrop.) of less than 20 of less than 20 | oflessthan 20 | of less than 20 | of less than 20 
inches. inches. inches. inches. inches. 
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Degree and 
kind of 
limitation 
for—Cont. 


Local roads 
and streets 


Severe: high 
plasticity 
index. 


Moderate: 
excess 
plastic fines. 


Moderate: 
compressibil- 
ity; CL soil. 


Severe: high 
shrink swell 
potential; 
high plas- 
tieity index. 


Severe: high 
Shrink swell 
potential. 


Moderate: 
moderate 
shrink swell 
potential; 
CL soil. 


Severe: high 
shrink sweil 
potential; 
high plas- 
ticity index. 


Severe: indu- 
rated caliche 
at a depth of 
less than 20 
inches. 


Severe: bed- 
rock ata 
depth of less 
than 20 
inches. 


| Роог: 


Road fill 


high 
plasticity 
index. 


Fair: excess 
plastic fines. 


Fair: mod- 
erate shrink 
swell poten- 


tial; CL soil. 


Poor: high 
shrink swell 
potential ; 
high plas- 
ticity index. 


Poor: high 
shrink swell 
potential; 
high plas- 
ticity index. 


Fair: mod- 
erate shrink 
swell poten- 
tial; CL soil. 


Poor: high 
shrink swell 
potential; 
high plas- 
ticity index. 


Poor: thin 
layer (good 
Source for 
caliche). 


Poor: limited 
material. 


Suitability as a source of— Soil features affecting— 
Hydrologic 
soil group 
; Embankments 
Sand and Р Pond reservoir | 277%. | Terraces and 
gravel Topsoil areas ee and diversions 
evees 
Unsuited: Fair: upper Moderately Low shear Slopes of 0 to 8 
excess fines. 16 inches is slow perme- strength; percent; mod- 
clay loam. ability; 0 to high com- erately slow 
3 percent pressibility. permeability. 
slopes. 
Poor: excess | Poor: 15 to 35 | Moderately Medium shear | Moderately 
fines. percent rapid perme- strength; rapid perme- 
gravel. ability; slopes| high piping ability; slopes 
of 1to9 potential. of 1 to 9 
percent, percent. 
Unsuited: Fair: clay Slopes of 1 to 9 | Medium to low | Short slopes of 
excess fines. loam. percent; shear 1 to 9 per- 
moderate strength; cent; moder- 
permeability. | high to me- ate perme- 
dium piping ability. 
potential. 
Unsuited: Fair: silty Conditions Low shear Long uniform 
excess fines. clay loam favorable. strength; 0 to 3 percent 
surface layer. fair to poor . slopes; clay 
compaction subsoil. 
character- 
istics; high 
compress- 
ibility. 
Unsuited : Fair: clay 1 to 9 percent Low shear Short 1 to 9 
excess fines. loam or silty slopes; shale ' strength; percent 
clay loam. at a depth of limited slopes; slow 
20 to 30 material. permeability. 
inches. 
Unsuited : Fair: clay Conditions Medium to low | Long 0 to 3 
excess fines. loam. favorable. Shear percent 
strength. slopes; mod-. 
erately slow 
permeability. 
Unsuited: Fair: silty Bedrock ata Low shear Bedrock below 
excess fines. clay loam or depth of 40 to strength; a depth of 40 
clay loam. 60 inches, high com- inches; 0 to 
pressibility. 3 percent 
slopes. 
Unsuited: Poor: limited | Indurated Limited ma- Slopes of 0 to 
excess fines material. caliche at a terial; high 9 percent; 
(good source depth of less in lime. indurated 
for caliche). than 20 саПеһе at а 
inches; 0 to 9 depth of less 
percent than 20 
slopes. inches. 
Unsuited: Poor: limited | Bedrock at a Limited ma- Bedrock at a 
limited material. depth of 8 to terial ; bed- depth of 8 to 
material. 20 inches; 50 rock ata 20 inches; 
to 90 percent depth of less slopes of 3 to 
coarse frag- than 20 15 percent. 
ments. inches. 
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Soil series and map symbols 


Septic tank 
absorption fields 
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Degree and kind of limitation for— 


Sewage lagoons 


TABLE 7.—Interpretations of engineering 


Rickmore: Rk _____________-_------- Severe: mod- 
erately slow 
permeability. 

*Rizozo: Rz ———-——-—--——-——-—-—-—---—----—-——- Severe: bed- 
Rock outerop part too variable to rock at a depth 
rate. (See Rock outcrop.) of less than 20 
inches. 

Rock опістор: | 

Марред only in complex with other 
soils. Too variable to rate, and 
severe limitations or poor suit- 
ability for most uses. 

Rubble land: 

Марред only in complex with Aridic 
Haplustolls. Too variable to rate, 
and severe limitations or poor 
suitability for most uses. 

Sherm: о ыс да амды Severe: very 
slow perme- 
ability. 

Spurlock: SpD, SrC, Su ____________-_ Slight ... 

For Plack part of Su, see Plack 
series. 

Texline: Тес __________________- Slight _______-- 

Torreon: Tn n- Severe: slow 
permeability. 

*Travessilla: ТЕ TrF _______________ Severe: bed- 

Rock outerop part of TrE too vari- rock at a depth 
able to rate. (See Rock outcrop.) of less than 20 


inches 


Slight where 
slopes are 0 to 
2 percent; 
moderate 
where slopes 
are 2 to 3 
percent. 


Severe: bed- 
rock at a depth 
of less than 20 
inches. 


Slight where 
slopes are 0 to 
2 percent; 
moderate 
where slopes 
are 2 to 3 
percent. 


Moderate where 
slopes are 1 to 
7 percent; 
moderate 
permeability ; 
severe where 
slopes are 7 to 
9 percent. 


Moderate: 
moderate 
permeability. 


Slight where 
slopes are 0 to 
2 percent; 
moderate 
where slopes 
are 2 to 3 
percent. 


Severe: bed- 
rock at a depth 
of less than 20 
inches. 


Shallow Dongs Sanitary 
excavations basements landfill 

Moderate: Moderate: Moderate: 
clay loam. moderate clay loam. 

shrink swell 
potential. 

Severe: Ђед- Severe: bed- Severe: bed- 
rock at a depth | rockatadepth{ rock at a depth 
of less than 20 of less than 20 of less than 20 
inches. inches. inches. 

Severe: clay --| Severe: high Severe: clay -- 

shrink swell 
potential. 

Moderate: Moderate: low | Moderate: 
clay loam. strength. clay loam. 

Moderate: Moderate: Moderate: 
clay loam. moderate clay loam. 

shrink swell 
potential. 
Severe: clay --| Severe: high Severe: clay -- 
Shrink swell 
potential. 

Severe: Ђед- Severe: bed- Severe: bed- 
rock ata depth | rock at a depth | rock ata depth 
of less than 20 of less than 20 of less than 20 
inches. inches. inches. 
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Degree and 
kind of 
limitation 
for—Cont. 


Local roads 
and streets 


Severe: high 
plasticity 
index. 


Severe: bed- 
rock ata 
depth of less 
than 20 
inches. 


Severe: high 
shrink swell 
potential. 


Moderate: 
moderate 
plasticity 
index. 


Severe: 
medium or 
high plas- 
ticity index. 


Severe: high 
shrink swell 
potential. 


Severe: bed- 
rock ata 
depth of less 
than 20 
inches. 


Suitability as а source of— 
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Sand and а Pond reservoir 
Road fill gravel Topsoil Areas 

Poor: high Unsuited: Fair: soil Conditions 
plasticity excess fines. when mixed favorable. 
index. is sandy clay 

loam. 

Poor: limited | Unsuited: Poor: limited | Bedrock ata 

material. limited material. depth of less 
material. than 20 
inches. 

Poor: high Unsuited: Poor: clay --| Conditions 
Shrink swell excess fines. favorable. 
potential. 

Fair: mod- Unsuited: Fair: clay Moderate 
erate plas- excess fines. loam. permeability ; 
ticity index. 1 to 9 percent 

slopes. 

Poor: medium | Unsuited: Fair: clay 1to 5 percent 
or high plas- excess fines. loam. slopes. 
ticity index. 

Poor: high Unsuited : Poor: clay | 0 to 3 percent 
shrink swell excess fines. slopes. 
potential. 

Poor: limited | Unsuited: Poor: limited | Bedrock ata 
material. limited material. depth of less 

materia]. than 20 
inches. 


Soil features affecting— 


Embankments,| Terraces and 
ша diversions 

Low shear Moderately 
strength; slow perme- 
high com- ability; 0 to 
pressibility. 8 percent 

slopes. 

Limited ma- Bedrock аба 
terial; bed- depth of less 
rock ata than 20 
depth of less inches. 
than 20 
inches. 

Low shear Long, uniform 
strength; 0 to 3 percent 
fair to poor slopes; clay. 
compaction 
character- 
isties; high 
compress- 
ibility. 

Medium tolow | Moderate per- 
Shear meability ; 
strength; me- slopes of 1 to 
dium piping 9 percent. 
potential. 

Medium tolow | Moderate per- 
Shear meability ; 
strength; me- slopes ої 1 to 
dium or low 5 percent. 
piping 

azard. 
Low shear 0 to 3 percent 


strength; me- 
dium or low 
piping poten- 
tial. 


Limited ma- 
terial; bed- 
rock at a 
depth of less 
than 20 
inches. 


slopes; slow 
permeability. 


Bedrock at a 
depth of less 
than 20 
inches. 


71 


Hydrologic 
soil group 
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TABLE 7.—Interpretations of engineering 


Soil series and map symbols 


Degree and kind of limitation for-— 


р 


Dwellings 


Septic tank Shallow А Sanitary 
ћ Sewage lagoons Е without 
absorption fields excavations basements Iandfill 
*Ustolls: Ur. 
Too variable to rate, and severe 
limitations or poor suitability for 
most uses. 

Valent: Мар ~~----~---~-----~------ Slight _____---- Severe: very | Severe: Slight _____-- __| Severe: sand; 
rapid perme- sand. very rapid 
ability. permeability. 

Vermejo: Ve ____------------------- Severe: very Slight where Severe: clay --| Severe: high | беуеге: clay -- 

slow perme- slopes are 0 to shrink swell 
ability. 2 percent; potential. 
moderate 
where slopes 
are 2 to 3 
percent. 
*Vingo: Vn ааа Slight --------- Severe: mod- | Slight --------- Slight ___------ Slight --------- 
For Dallam part in Vn, see Dallam erately rapid 
series. permeability. 


Soil limitations are indicated by the ratings slight, 
moderate, and severe. Slight means soil properties are 
generally favorable for the rated use and have limita- 
tions that are minor and easily overcome. Moderate 
means that some soil properties are unfavorable, but 
can be overcome or modified by special planning and 
design. Severe means soil properties are so unfavorable 
and so difficult to correct or overcome that major soil 
reclamation, special designs, or intensive maintenance 
is required. 

Soil suitability is rated by the terms good, fair, and 
poor, which have, respectively, meanings approxi- 
mately parallel to the terms slight, moderate, and se- 


re. 

In the following paragraphs are explanations of some 
of the columns in table 7. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from 
a septic tank into natural soil. The soil material from 
a depth of 18 inches to 6 feet is evaluated. The soil 
properties considered are those that affect both ab- 
sorption of effluent and construction and operation of 
the system. Properties that affect absorption are per- 
meability, depth to water table or rock, and suscepti- 
bility to flooding. Slope is a soil property that affects 
difficulty of layout and construction and the risk of soil 
erosion, lateral seepage, and downslope flow of effluent. 
Large rocks or boulders increase construction costs. 

Sewage lagoons are shallow ponds constructed to 
hold sewage within a depth of 2 to 5 feet long enough 
for bacteria to decompose the solids. À lagoon has a 
nearly level floor, and sides, or embankments, that are 


compacted to medium density so the area surrounding 
the pond will be protected from flooding. Properties 
are considered that affect the pond floor and the em- 
bankment. Those that affect the pond floor are perme- 
ability, organic matter, and slope. If the floor needs to 
be leveled, depth to bedrock is an important considera- 
tion. The soil properties that affect the embankment 
are the engineering properties of the embankment ma- 
terial, as interpreted from the Unified soil classifica- 
tion system, and the amounts of stones, if any, that 
influence the ease of excavation and compaction of the 
embankment material. 

Shallow excavations are those that require digging 
or trenching to a depth of less than 6 feet, as for ex- 
ample, excavations for pipelines, sewer lines, phone 
and power transmission lines, basements, open ditches, . 
and cemeteries. Desirable soil properties are good 
workability, moderate resistance to sloughing, gentle 
slopes, absence of rock outcrops or large stones, and 
freedom from flooding or a high water table. 

Dwellings, as rated in table 7, are not more than 
three stories high and afe Supported by foundation 
footings placed in undisturbed soil. The features that 
affect the rating of a soil for dwellings are those that 
relate to ease of excavation and to capacity to support 
load and resist settlement under load. Soil properties 
that affect excavation are wetness, slope, depth to 
bedrock, and content of stones and rocks. Properties 
that affect capacity to support load are wetness, sus- 
ceptibility to flooding, density, plasticity, texture, and 
shrink swell potential. | 

Sanitary landfill is refuse disposed in dug trenches. 
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Degree and 
udin Suitability as a source of— Soil features affecting— 
for—Cont. Hydrologic 
Soil group 
Local roads Sand and А Pond reservoir Embankments, | Terraces and 
and streets Road fill gravel Topsoil areas dikes, and diversions 
vees 
Slight -------- Good ____----- Good to poor: | Poor: sand --! Very rapid Medium shear | Severe soil A 

sand; un- permeability. strength; blowing 

suited for high piping hazard; very 

gravel, potential; rapid perme- 

erodes easily. ability. 

Severe: high | Poor: high Unsuited: Poor: clay --| Conditions Low shear Clay; very slow | D 
shrink swell shrink swell excess fines. favorable. strength; permeability. 
potential. potential. high com- 

pressibility. 

Slight ____---- Good --------- Poor: excess | Poor: loamy | Moderately Medium shear | Severe soil 

fines. sand. rapid perme- strength; blowing 
ability. high piping hazard; mod- 
potential. erately rapid 
permeability. 


The waste is spread in thin layers, compacted, and 
covered with soil throughout the disposal period. Land- 
fill areas are subject to heavy vehicular traffie. Some 
soil properties that affect suitability for landfil are 
ease of excavation, hazard of polluting ground water, 
and trafficability. The best soils have moderately slow 
permeability, withstand heavy traffic, and are friable 
and easy to excavate. Unless otherwise stated, the rat- 
ings in амы apply only to а depth of about 6 feet, 
and therefore limitation ratings of slight ог moderate 
may not be valid if trenches are dug much deeper than 
that. For some soils, however, reliable predictions can 
be made to a depth of 10 or 15 feet. Nevertheless, every 
site should be investigated before it is selected. 

Local roads and streets, as rated in table 7, have an 
all weather surface expected to carry HOtoMobile traf- 
fic all year. They have a subgrade of underlying soil 
material; а base consisting of gravel, crushed rock, or 
soil material stabilized with lime or cement; and a 
flexible or rigid surface, commonly asphalt or concrete. 
These roads are graded to shed water and have ordi- 
nary provisions for drainage. They are built mainly 
from soil at hand, and most cuts and fills are less than 
6 feet deep. 

Soil properties that most affect design and construc- 
tion of roads and streets are load supporting capacity 
and stability of the subgrade, and the workability and 
quantity of cut and fill material available. The 
AASHTO and Unified classifications of the soil ma- 
terial, and also the shrink swell potential, indicate 
traffic supporting capacity. Wetness and flooding af- 
fect stability of the material. Slope, depth to hard rock, 


content of stones and rocks, and wetness affect ease 
of excavation and amount of cut and fill needed to 
reach an even grade. 

Road. fill is soil material used in embankments for 
roads. The suitability ratings reflect the predicted per- 
formance of soil after it has been placed іп an em- 
bankment that has been properly compacted and 
provided with adequate drainage and the relative ease 
of excavating the material at borrow areas. 

Sand and. gravel are used in great quantities in many 
kinds of construction. The ratings in provide 
guidance about where to look for probable sources of 
these materials. A soil rated as a good or fair source 
of sand or gravel generally has a layer at least 3 feet 
thick, the top of which is within a depth of 6 feet. The 
ratings do not take into account thickness of over- 
burden, location of the water table, or other factors 
that affect mining of the materials, and neither do they 
indicate quality of the deposit. 

Topsoil is used for topdressing an area where vege- 
tation is to be established and maintained. Suitability 
is affected mainly by ease of working and spreading 
the soil material, as when preparing a seedbed ; natural 
fertility of the material or the response of plants when 
fertilizer is applied to it; and absence of substances 
toxie to plants. Texture of the soil material and its 
content of stone fragments affect suitability, but also 
considered in the ratings is damage that will result to 
the area from which topsoil is taken. 

Pond. reservoir areas hold water behind a dam or 
embankment. Soils suitable for pond reservoir areas 
have low seepage, which is related to their permeability 
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TABLE 8.—Engineering 


[Tests performed by New Mexico State Highway Department and Albuquerque Testing Laboratory in accordance with 


Soil name and location 


Bankard loamy sand: ` 
SEX sec. 19, T. 27 N., В. 27 E. 


Carnero loam: 
Center sec. 14, T. 28 N., В. 31 E. 


Dallam loamy sand: 
65 ft W., 0.35 mi S. of NE. corner, sec. 25, T. 24 N., R. 86 E. 


Guy gravelly loam: 
200 ft S. of E. quarter corner, sec. 32, T. 28 N., R. 84 E. 


Sherm clay loam: 
0.6 mi W., 0.1 mi S., NE. corner, sec. 36, T. 26 N., R. 85 E. 


Spurlock loam: 
1,400 з» 1,400 ft W., of NE. corner, вес. 28, Т. 26 N., 


Valent sand: 
SW14SE sec. 35, T. 24 N., В. 36 E. 


Vingo loamy sand: 
ры 8. 500 ft W. of №. quarter corner, sec. 28, T. 22 N., 


New Mexico 
report no. 


Mechanical analysis * 


Depth from 
surface 


Percentage passing sieve— 


1 шей % inch 


Іпсһев 


71-0095 


0-3 
18-22 


wen 00-1 


71-0096 
71-0097 


6 
4 


71-0064 
71-0065 
71-0066 


71-0090 


71-0086 
71-0087 


1 Mechanical analyses according to AASHTO Designation T 88 (1). Results by this procedure frequently may differ somewhat 
from results that would have been obtained by the soil survey procedure of the Soil Conservation Service. In the AASHTO procedure 
the fine material is analyzed by the hydrometer method, and the various grain sized fractions are calculated on the basis of all the 


material, including that coarser than 2 millimeters in diameter. In 


and depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
resistant to seepage and piping and of favorable sta- 
bility, shrink swell potential, shear strength, and com- 
pactibility. Presence of stones and presence of organic 
material in the soil are among the unfavorable factors. 

Terraces and diversions are embankments, or ridges, 
constructed across the slope to intercept runoff so 
that it soaks into the soil or flows slowly to a prepared 
outlet. Features that affect suitability ої а soil for ter- 
races are uniformity and steepness of slope; depth to 
bedrock or other unfavorable material; presence of 
stones; permeability; and resistance to water erosion, 
soil slipping, and soil blowing. A soil suitable for these 
structures provides outlets for runoff and is not diffi- 
cult to vegetate. 

Hydrologic soil groups are groupings of the soils 
that indicate their runoff potential. In table 7 the soils 
are classified into four hydrologic soil groups. The 
groupings are based on the intake of water at the end 
of storms of long duration, after prior wetting and 
swelling, and when the soil is not protected by plant 
cover. Group A consists of soils that soak up the most 
rainfall and lose the least through runoff. Group B 


the SCS soil survey procedure, the fine material is analyzed by 


consists of soils that absorb more than an average 
amount of rainfall. Group C consists of soils that 
absorb less than an average amount of rainfall. Group 
D consists of soils that soak up the least amount of 
rainfall and lose the most through runoff. 


Soil Test Data 


contains engineering test data for some of © 

the major soil series in Union County. These tests 
were made to help evaluate the soils for engineering 
uses. The engineering classifications given are based 
on data obtained by mechanical analyses and by tests 
to determine liquid limits and plastic limits. The me- 
chanical analyses were made by combined sieve and 
hydrometer methods. | 

Tests to determine liquid limit and plastie limit 
measure the effect of water on the consistence of soil 
material as has been explained for table 8. 


Formation and Classification of the 
Soils 


The major factors of soil formation and their rela- 
tionship to the soils of Union County are described 


UNION COUNTY, NEW MEXICO 


test data 


75 


Standard procedures of the American Association of State Highway and Transportation Officials (AASHTO) (1)] 


Mechanical analysis '—Continued Classification 
Percentage passing sieve—Continued Liquidlimit | Plasticity index 
AASHTO? Unified 
No. 10 No. 40 No. 200 
(2.0 mm) (0.42 mm) (0.047 mm) 
Percent 
PNE ا‎ 8 Sandy * NP | А-8(0) SP 

51 23 9 | А-4(1) СІ, 

64 87 25 | А-6(12) СІ, 
ie РУ ИЛИН НЕН 13 Запду NP | А-2-4(0) ‘SM 
NSE SE EEE 27 30 20 | А-2-6(1) SC 

38 84 98 | А-6(4) SC 

26 27 8 | A-2-4(0) SC 
адасса талақ 82 27 7 | А-2-4(0) SC-SM 

87 52 35 | А-7-6(81) CH 

84 44 29 | A-7-6(23) CL 
рь EEE 62 31 11 | А-6(4) СІ, 
Зат анына 58 86 15 | А-6(6) CL 
вые 69 32 11 | А-6(7) CL 
сш ыдысы 8 Sandy NP | A-3(0) SP-SM 
ESTEE IN SER: 18 Sandy NP | A-2-4(0) SM 
EI а dd em 27 Sandy NP | A-2-4(0) SM 


the pipette method, and the material coarser than 2 millimeters in diameter is excluded from calculations of grain sized fractions. 
The mechanical analyses used in this table are not suitable for use in naming textural classes for soil. 


а Based on AASHTO Designation M 145-49. 
* NP—Nonplastic. 


in this section. The system of classification of soils 
into categories broader than the series is also ex- 
plained. 


Factors of Soil Formation 


The characteristics of the soil at any given point are 
determined by the physical and mineral composition 
of the parent material; the climate under which the 
soil material accumulated and has existed since ac- 
cumulation; the relief, or lay of the land; the plant 
and animal life on and in the soil; and the length of 
time these forces have been active. 

Climate and vegetation act on the parent material 
that has accumulated through the weathering of rocks 
and slowly change it into а natural body with geneti- 
cally related horizons. Relief conditions the effects of 
climate and vegetation. The parent material also af- 
fects the kind of profile that is formed and in extreme 
cases determines it almost entirely. Finally, time is 
needed for distinct horizons to form. 

The factors of soil formation are so closely inter- 
related that few generalizations can be made regarding 
the effect of any one factor because the effect of each 
is modified by the other four. 


Parent Material 


The soils of Union County formed in material de- 
rived from basalt, sandstone, shale, wind-deposited 
sand, old lake and stream sediment, and upland deposits 
of limy material. 

Valent soils are the youngest soils in the survey 
area. They formed in sand dunes mostly vegetated 
and stabilized during recent time. Bankard soils formed 
at about the same time in sand and fine gravel de- 
posited by water along the channels of ephemeral 
streams. Other recent soils are Kim and Alicia soils, 
which formed in loamy alluvium on fans leading from 
sandstone breaks to river channels, and Manzano soils, 
which formed in loamy, flood-deposited sediment along 
stream channels. Many of the characteristics of these 
recent or young soils are similar to the characteristics 
of the parent material in which they formed. 

Ayon and Apache soils formed on basalt-capped 
mesas, terraces, and uplands. They have only moderate 
horizon differentiation because of the durability of the 
parent rock and the nearly level to strong slopes. 
Capulin and Torreon soils formed in less sloping areas 
where the basalt parent rock has received deposits of 
alluvial, colluvial, and eolian material. The strongly 
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differentiated profiles in these soils are evident because 
а: апа carbonates have accumulated below the sur- 
ace. 

Soils in the eastern part of the county formed mainly 
in sediment derived from the Ogallala Formation of 
the Tertiary geologic system. This Formation con- 
sists of sandy deposits in which Dallam and Vingo 
soils formed ; calcareous sediment in which Guy, Plack, 
and Spurlock soils formed; and clayey deposits in 
which Gruver, La Brier, Rickmore, апа Sherm soils 
formed. These soils, especially in the layers beneath 
the surface layer, commonly reflect the texture and 
color of the parent material. The color of the surface 
layer commonly reflects the amount of organie matter 
in the soil. For example, Sherm and La Brier soils are 
dark grayish brown or very dark grayish brown and 
have more organic matter than the brown Dallam and 
Vingo soils. 

The Cretaceous period left two main formations in 
Union County. The Graneros Shale is the younger, and 
the Dakota Formation is the older. Litle soils formed 
іп residuum weathered from the Graneros Shale; Col- 
mer soils, in eolian material derived from it. Both of 
these soils are high in silt and ‘clay, low іп sand, and 
have the brown, yellow, and olive colors characteristic 
of the Graneros Shale. Travessilla, Carnero, Escabosa, 
and Partri soils formed in the dominantly hard sand- 
Stone of the Dakota Formation. 

Red sandstone and interbedded shale formations of 
the Jurassic and Triassic periods are exposed in eroded 
areas near the Cimarron River. Rizozo soils, which 
formed in residuum, and Alicia soils, which formed in 
alluvium, have retained the reddish color of the sand- 
stone from these geologic formations. 


Climate 


Union County has the semiarid continental climate 
typical of drier parts of the Southern High Plains 
and most parts of the Pecos-Canadian Plains and Val- 
leys major land resource areas (3). The climate is 
characterized by abundant sunshine; by wide seasonal 
variations in precipitation (most precipitation falls 
late in spring, in summer, and in early autumn); by 
wide daily and seasonal variations in temperature; 
and by seasonally high winds. 

The high wind velocity in this county created hum- 
mocks, or dunes, of eolian sediment in which Dallam 
and Vingo soils formed. The wind sorts the soil, carry- 
ing away clay and silt and leaving only sand-sized 
particles. Valent soils formed in eolian sand. 

The colder areas of the county, such as the Sierra 
Grande, have soils with a surface layer of very dark 
grayish brown, dark gray, or dark grayish brown about 
18 inches thick. The soil retains more precipitation for 
use by plants and accumulates more organic matter 
because of cooler temperature and less evaporation. 
Des Moines and Dalcan soils are on the Sierra Grande. 


Relief 


Relief commonly modifies the effects of climate or 
vegetation. In steep areas of the landscape, much of the 
precipitation runs off; in level areas, it soaks in. 

Most of the soils in Union County absorb much of 
the precipitation that they receive. The parent ma- 
terial is consequently deeply weathered, and the soils 


are deep. Torreon and Capulin soils have not only 
allowed water to soak in but have also received addi- 
tional eolian sediment and alluvium; as a result, these 
level to gently sloping soils are deep and have distinct 
horizons. La Brier and Manzano soils are level to 
nearly level. They absorb most of the precipitation 
that falls directly on them and receive additional 
moisture in the form of runoff from surrounding areas. 
Because of this, the dark surface layer that is about 10 
inches thick in nearby soils is more than 20 inches 
thick in La Brier and Manzano soils. 

Travessilla and Apache soils are in steeper areas and 
near the edges of breaks. The slope and the shallow 
depth to bedrock cause them to shed much of the water 
that falls on them. Because soil is lost by water ero- 
sion and gravity at nearly the same rate as new soil 
is formed, Travessilla and Apache soils are likely to 
remain shallow to bedrock. 


Plant and Animal Life 


All forms of life—micro-organisms, plants, and ani- 
пи. including man—have а part in the formation ої 
soil. 

The soils in Union County are mostly under grass, 
but some steep soils at higher elevations are under 
trees and brush. Decomposing roots of all kinds have 
furnished the organic matter that makes the surface 
layer dark. In some soils grass roots also have in- 
fluenced the structure of the surface layer. 

In a few areas buffalo wallows are still visible and 
are mapped as included soils in areas of Carnero and 
Capulin soils. Prairie dogs and other burrowing ani- 
mals commonly mix the soil because their tunnels ex- 
tend through more than one soil horizon in most places. 

Man has had a definite influence in this area. In 
much of Union County, homesteaders removed the 
natural plant cover from the soil as they plowed the 
fields for their crops. This left the soil more suscepti- 
ble to erosion, reduced the content of organic matter, 
and changed the physical condition of the surface layer. 
Time 

The degree of profile differentiation depends on the 
intensity of the soil forming factors, including the 
length of time they have been active. Apache and 
Raton soils are in the same position on the landscape, 
but the Raton soil is thought to be older even though 
most of the other factors of soil formation are essen- 
tially the same. The clay accumulation and leaching 
of lime in the Raton soil indicates that it has been form- 
ing for a long time, although this difference may be 
tempered somewhat by the accumulation ої еоПап 
sediment. 

A soil is young, or immature, if the soil forming fac- 
tors have not been active long enough for the. soil to 
have the characteristics imposed by these factors. A 
soil is mature if it has been in place long enough 
for the soil forming factors to have altered the parent 
material and for other changes and transformations to 
have taken place. | 

Bankard, Kim, and Valent soils are young and have 
been altered very little from the original parent ma- 
terial. Alicia and Manzano soils have been altered 
slightly and are thought to be somewhat older. 

Torreon and Fallsam soils have horizons of clay 


UNION COUNTY, 


NEW MEXICO 7T 


TABLE 9.— Classification of soil series by higher categories 


Series Family Subgroup Order 
Alicia. 2.222. Fine-silty, mixed mesic ______-_-_--------------- Ustollic Camborthids --—---—-------- Aridisols. 
Apache _________-_----- Loamy, mixed, mesic --------------------------- Lithic Haplustolls _______--------- Mollisols. 
AYON снашао Loamy-skeletal, mixed, mesic -----—--------------- Aridic Calciustolls _______--------- Mollisols. 
Bandera _______-------- Cindemy ВАО cec Tec Torriorthentic Haploborolls -------- Mollisols. 
Bankard _________-_---- Sandy, mixed, mesic -..-------------------------- Ustic Torrifluvents - . ----------- Entisols. 
Саршћ Е Fine-loamy, mixed, mesic ----------------------- Aridic Argiustolls .--------------- Mollisols. 
Carnero ______-_------- Fine, mixed, тпеніс .....-------------------------- Aridic Argiustolls 2 Mollisols. 
Colmor аана Fine-silty, mixed, mesic ..---------------------- Aridic Calciustolls _____-_-_------ Mollisols. 
Dalean _____-_--------- Clayey-skeletal, montmorillonitic ---------------- Pachic Argiborolls ---------------- Mollisols. 
Dallam -----.---------- Fine-loamy, mixed, mesic _____________---------- Aridic Paleustalfs ---------------- Alfisols. 
Des Moines |... Clayey-skeletal, montmorillonitic ----------------| Pachic Argiborolls ___------------- Mollisols. 
Dioxice ___________----- Fine-loamy, mixed, mesic _________--------------- Aridie Calciustolls ____------------ Mollisols. 
Escabosa _____-_------- Fine-loamy, mixed, mesic ______________--------- Aridic Calciustolls _______--------- Mollisols. 
Falsam --------------- Clayey-skeletal, montmorillonitic, mesie -------—-- Pachic Argiustolls _______--------- Mollisols. 
Gruver _____________---| Fine, mixed, mesic ______--_---------------------- Aridie Paleustolls _______-__-------- Mollisols. 
Guy 22325 cl Coarse-loamy, mixed, mesic _______-_------------- Aridic Calciustolls -.-------------- Мо војв. 
Kim ес Fine-loamy, mixed (calcareous), mesic ____------- Ustic Torriorthents ______-------- Entisols, 
La Вены Fine, mixed, mesic —--—-—-—-—-—-—--------------------- Torrertie Argiustolls ______------- Mollisols. 
Litle ______________--- Fine, mixed, mesic _________-------------------- Ustollic Camborthids ___---------- Aridisols. 
Manzano --------------- Fine-loamy, mixed, mesic _________-------------- Cumulic Haplustolls -------------- Mollisols. 
Partri ______________--_| Fine, mixed, mesic ____-__---------------------- Aridic Argiustolls ____------------ Mollisols. 
Plack Loamy, mixed, mesic, shallow |... Petrocalcic Calciustolls —---------- Mollisols. 
Raton Clayey-skeletal, mixed _——----------------------- Lithie Argiborolls __-------------- Mollisols. 
Rickmore Fine, mixed, mesic _________---_----------------- Aridic Paleustalfs .---_------------ Alfisols. 
Rizozo --- Loamy, mixed (calcareous), mesic _______------- Lithie Ustie Torriorthents --------- Entisols. 
Sherm --- Fine, mixed, mesic ____________-_-__------------ Torrertic Paleustolls ______-_------ Mollisols. 
Spurlock? Coarse-loamy, carbonatic, mesic _________-------- Ustollie Caleiorthids ____-_--------- Aridisols. 
Texline -- Fine-loamy, mixed, mesic ------ --| Caleiorthidie Paleustolls .-- Mollisols. 
Torreon -- Fine, montmorillonitic, mesic ----- Aridic Argiustolls ______-_-_------- Mollisols. 
Travessilla -| Loamy, mixed (calcareous), mesic --| Lithie Ustic Torriorthents ______--- Entisols. 
Valent. Mixed, mesic ________-_-------------------------- Ustic Torripsamments ____-_-_---- Entisols. 
Vermejo Fine, mixed (calcareous), mesic -——----------~--- Ustic Torriorthents --------------- Entisols. 
Vingo Coarse-loamy, mixed, mesic LLL Aridie Paleustalfs _______-_------- Alfisols. 


* These soils are taxadjuncts to the Spurlock series. (They lack an argillic horizon and they are drier than is defined in the 


range for the Spurlock series.) 


accumulation and have been in place long enough for 
the downward movement of water to remove nearly 
all soluble salts and lime from the surface layer and 
subsoil. Dallam and Rickmore soils are thought to be 
very old. Evidence of this age is à reddish color in 
the subsoil and thick horizons of clay accumulation. 
These horizons do not decrease appreciably in clay 
content with depth. 


Classification 


Soils are classified so that we can more easily remem- 
ber their significant characteristies. Classification en- 
ables us to assemble knowledge about the soils, to see 
their relationships to one another and to the whole 
environment, and to develop principles that help us 
to understand their behavior and their response to 
management. First through classification, and then 
through use of soil maps, we can apply our knowledge 
of soils to specific fields and other tracts of land. 

The narrow categories of classification, such as those 
used in detailed soil surveys, allow us to organize and 
apply knowledge about soils in managing farms, fields, 
and woodland; in developing rural areas; in engineer- 
ing work; and in many other ways. Soils are placed 
in broad classes to facilitate study and comparison of 
large areas. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 


1965. Readers interested in further details about the 
system should refer to the latest literature available. 

The current system of classification has six cate- 
gories. Beginning with the broadest, these categories 
are order, suborder, great group, subgroup, family, 
and series. In this system the differentiae used as a 
basis for classification are soil properties observed in 
the field, soil properties inferred from other soil prop- 
erties observed in the field, or soil properties inferred 
from the combined data of soil science and other dis- 
ciplines. The properties that affect classification into 
higher categories are the result of soil genesis, or 
they affect soil genesis. In Табје 9. the soil series of 
Union County are placed in categories of the current 
system. The categories of this system are briefly de- 
fined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The differ- 
entiae for the orders are based on the kind and degree 
of the dominant sets of soil forming processes that 
have taken place. 

SUBORDER. Each order is subdivided into suborders 
that are based primarily on properties that influence 
soil genesis and that are important to plant growth, 
or they reflect what seemed to be the most important 
variables within the orders. 

GREAT GROUP. Soil suborders are separated into 


8 See the unpublished working document “Selected Chapters 
from the Unedited Text of the Soil Taxonomy" available in the 
SCS State Office, Albuquerque, New Mexico. 
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great groups on the basis of close similarities in kind, 
arrangement, and degree of expression of pedogenic 
horizons, soil moisture and temperature regimes, and 
in base status. 

SUBGROUP. (Great groups are subdivided into three 
kinds of subgroups: the central (typie) concept of the 
great groups (not necessarily the most extensive sub- 
group) ; the intergrades, or transitional forms to other 
orders, suborders, or great groups; and extragrade 
subgroups, which have some properties that are repre- 
sentative of the great groups but that do not indicate 
transitions to any other known kind of soil. 

FAMILY. Soil families are groups within a sub- 
group. Families have similar enough physical and 
chemical properties that responses to management are 
nearly the same for comparable phases. Among the 
properties considered in horizons of major biological 
activity below plow depth are particle-size distribu- 
tion, mineralogy, temperature regime, thickness of the 
Soil penetrable by roots, consistence, moisture equiva- 
lent, slope, and permanent cracks. 

SERIES. Тһе series consists of a group of soils that 
formed from a particular kind of parent material and 
that have horizons that, except for texture of the sur- 
face soil, are similar in differentiating characteristics 
and in arrangement in the soil profile. Among these 
characteristics are color, texture, structure, reaction, 
consistence, and mineral and chemical composition. 

The classification of some of the soils in adjoining 
counties is different from the classification of soils 
that they join in Union County because some soil 
characteristics such as soil temperature and soil mois- 
ture regime change gradually over a distance of many 
miles. The exact point on the landscape that the char- 
acteristic changes enough to warrant a change in 
classification is hard to locate; therefore, arbitrary 
boundaries are established in some places. 

The soils in Quay County and part of Harding 
County to the south are in a warmer temperature re- 
gime. Because of this, they have different names and 
different classifications. For example, soils that are 
similar to Amarillo soils in Quay and Harding Counties 
are called Dallam soils in Union County. The only 
difference between the two is that Amarillo soils have 
a thermic temperature regime, and Dallam soils, a 
mesic temperature regime. 

Some of the soils to the east of Union County are 
moist for a longer time below the surface layer than 
are the soils in Union County. The increase in precipi- 
tation of about 1 inch for every 30 miles from west to 
east in Union County changes the soil classification 
and soil series name even though all other characteris- 
tics are the same. For example, Corlena and Valentine 
soils in Dallam County, Texas are similar to Bankard 
and Valent soils, respectively, in Union County except 
that they are more moist. Perico soils as mapped in 
Dallam County differ from Dallam soils as mapped in 
Union County in that they are calcareous in the sur- 
face layer and in the upper part of the subsoil. Perico 
soils are mapped as an unnamed included soil with 
Dallam soils in Union County. Dumas soils, mapped 
separately in adjoining areas, is mapped in Union 
County only as an included soil with Gruver loam. 
Dumas soils have about 5 percent less clay in the sub- 
soil than Gruver soils and have fine-loamy particle size 


instead of the fine particle size characteristie of Gruver 
soils. 

Some of the soils joining Union County from Cimar- 
ron County, Oklahoma, to the east have different 
names because they were mapped and classified ac- 
cording to the concept of the series as it was more 
than 15 years ago. Because new knowledge has been 
acquired since that time, definitions of some series have 
been revised, some have been dropped, and some have 
been added. As old mapping is revised according to 
new standards, names across county and state lines 
will gradually become the same for similar kinds of 
soil. In the interim, however, soil interpretations as 
given in this and other publications are based on soil 
characteristics and will always be current with the 
е ої knowledge regardless of the names given to 
50118. 

Тһе northern boundary of Union County is the New 
Mexico-Colorado State line. The soils have been mapped 
and elassified in only а small part of the adjoining 
area of Colorado in Baca County. The soils are the 
same on both sides of the line except for very small 
areas of soils that extend near but not across the line. 


General Nature of the County 


In this section, the agricultural development, land 
use, and climate of Union County are presented. 


Agricultural Development and Land Use 


Union County is the extreme northeastern county 
in New Mexico. The eastern third of the county is on 
the plains, and the rest is on the rolling foothills be- 
tween the Rocky Mountains and the plains. The aver- 
age land gradient is about а 80-foot drop рег mile to 
the southeast. Elevation ranges from 4,300 feet near 
the southeastern corner of the county to 7,500 feet 
near the northwestern corner. Rabbit Ear Mountain 
and Mount Dora, directly north of Clayton, are typical 
of the volcanic vents throughout the basalt areas of 
the county. Sierra Grande, the highest peak, rises to 
an elevation of 8,732 feet. It is in the western part of 
of the county near Des Moines. 

Most of the water for domestic and livestock use 
comes from artesian flows in sand and sandstone strata 
100 to 200 feet below the surface (10). 

Clayton is the county seat and principal trading 
center. It has а population of about 8,500. The Colorado 
and Southern, а wholly owned subsidiary of Burlington 
Northern, is the only railroad. It traverses the county 
from a point near the northwestern corner through 
Mount Dora, Grenville, Des Moines, Folsom, and Clay- 
ton to а point near the center along the eastern bound- 
ary. 

Union County has long been а farming and ranch- 
ing area. It was first settled in the latter part of the 
nineteenth century by a few Spanish-Americans who 
moved in along the creeks and by a few cattle and 
sheep ranchers. The first range fence was built along 
the New Mexico-Texas State line in 1882. The use of 
land for cultivated crops was extremely limited; what 
small acreage was cultivated was chiefly incidental to 
livestock production on large ranches. 
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TABLE 10.—Temperature and precipitation 
[АП data from Clayton. Period of record, 1931-60] 


Temperature Precipitation 
Two years in 10 will А - Average number of 
have at least 4 days One p wil days with 
with— precipitation of— 
Month Average Average 
daily daily Maximum | Minimum | Average 
maximum | minimum | temper- temper- 
ature ature Less More 0.10 inch | 0.25 inch 
equal to or | equal to or than— than— or more or more 
igher lower 
than— than— 
°F °F °F oF Inchea Inches Inches 
46 20 65 3 0.4 (5) 0.8 1 (%) 
49 93 68 6 4 С) 1, 1 (2) 
55 21 75 11 6 6) 1.6 2 1 
65 87 82 24 12 0.2 2.9 8 1 
18 46 88 85 2.7 5 5.6 5 3 
84 56 95 47 1.5 4 3.3 8 2 
88 61 97 54 2.3 Я 5.0 Б 8 
August ..----------- 87 60 95 58 21 8 8.4 4 2 
September _____-_--- 80 58 91 40 1.6 2 8.8 8 2 
October ______------- 69 41 88 27 1.0 л 8.0 2 1 
November ws 55 28 74 14 3 (5 10 1 (2) 
December ____------ 49 23 68 9 4 Q) A 1 С) 
Year _____------- 67 49 з 99 4-3 14.5 8.8 19.8 81 15 


1 Less than 0.05 inch. 
? Less than one-half day. 


Тће transportation facilities provided by the rail- 
road built in the 1880's also contributed much to the 
early settlement of Union County. Clayton became an 
important shipping and trade center for the area when 
the railroad was completed. For a number of years 
following this period, cattle were driven to Clayton 
from as far south as Lincoln and Chaves Counties for 
shipment to markets. 

À large percentage of land in Union County is used 
for grazing of livestock. Ranching therefore remains 
one of the more important agricultural enterprises, 
and in 1971 there were approximately 97,000 cattle on 
the farms and ranches in this county (7). 

Dryfarming has been practiced extensively in the 
county. Most of the pioneer farm development took 
place after 1900, when farmers took up homesteads 
and began to cultivate the land. Although these early 
attempts at growing crops were sporadic and often 
discouraging because of periods of drought, many of 
the homestead areas remained under cultivation until 
the 1930's, when this area suffered an extreme 
drought. At Clayton an average of 8.09 inches of rain 
was received annually for the period 1932-36. Aver- 
age annual precipitation, however, was 15.7 inches 
during the period of 1910-72. Following this severe 
drought in the 1930’s, much of the nonirrigated crop- 
Jand was abandoned or returned to range use. Now 
only about 90,000 acres of dry cropland remain under 
cultivation. Profitable dryland crop yields can be ex- 
pected only in years of average or above-average 
precipitation. In addition to the dry cropland, the State 


* Average annual highest temperature. 
* Average annual lowest temperature. 


Conservation Needs Committee estimated that about 
28,200 acres were irrigated in 1966. Although small 
areas are irrigated by water diverted from the Cimar- 
ron River and a few other streams, most of the irri- 
gated land receives its water supply from underground 
water sources. Irrigation wells are 200 to 500 feet deep 
in most places. Grain and forage sorghum, corn, small 
grains, alfalfa, and other hay crops are the most ex- 
tensively grown crops. 


Climate 


Average annual precipitation in Union County 
ranges from about 14 inches in the southeast to 15 
inches in other parts of the east and to 19 inches in 
the higher elevations along the northern border. In 
general this distribution is the result of moist air 
from the Gulf of Mexico flowing up onto the moun- 
tains. This results in increased condensation and 
precipitation. In table 10 the monthly and annual dis- 
tribution of precipitation at Clayton is shown, and the 
pattern at Clayton is representative of other county 
locations. 

More than three-fourths of the annual average pre- 
cipitation falls during the months of May through Oc- 
tober. May, July, and August are the rainiest months. 
(Most rain falls in brief but heavy thunderstorms.) 


. . 


More precipitation falls in winter than in spring or 


*By FRANE E. HOUGHTON, climatologist for New Mexico, 
National Weather Service, U.S. Department of Agriculture. 
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fall because moist air from the Pacific Ocean occa- 
Sionally reaches the area. Although its moisture is 
greatly decreased by condensation as it passes over 
the western mountains, it augments the moisture cir- 
culating inland from the Gulf of Mexico. The recorded 
extremes at Clayton—37.65 inches in 1941 and 5.54 
inches іп 1936—indicate the year-to-year variations in 
precipitation. А similar variation in monthly total pre- 
cipitation is apparent if the September 1941 total of 
8.69 inches is compared with the complete lack of 
measurable precipitation in September 1956. This va- 
Petion is characteristic of semiarid continental cli- 
mate. 

Average annual temperature in Union County is 
highest in the southeast. It ranges from about 56° F 
at Amistad to about 46° in the higher elevations of 
the northwest. Extreme temperatures follow the same 
general pattern, ranging from highs of 108° F and 
lows of —20° in the southeast to highs of about 100° 
and lows of about —30° in the northwest. Table 10 also 
shows the general pattern of monthly and annual 
temperatures at Clayton and is representative of the 
county. 

The average number of days per year with a high 
temperature of 90° F or greater ranges from 78 days 
in the southeast to 5 days in the northwest; tempera- 
tures of 32° or lower occur on an average of 127 days 
per year in the southeast and 197 days per year in the 
northwest. Figure 20 shows the probability of occur- 
rence of various temperature thresholds in the spring 
and fall at Clayton. The average date is the date of 
50 percent probability. The average length of the grow- 
ing season, the period between the last freeze in the 
spring and the first in the fall, is 166 days. 

Few days in any year have a maximum temperature 
of 100° or more or a minimum temperature below zero. 
Rapid cooling after sunset results in generally cool 
nights and relatively large diurnal temperature change. 
The range between the highest and lowest daily tem- 
peratures averages about 28°. The coldest weather oc- 
curs when arctic air pushes southward over the Great 
Plains into northeastern New Mexico, but these incur- 
sions of cold air seldom last more than a few days. 
Temperature may drop rapidly as the cold air arrives. 
Brief blizzard conditions may occur, but snow is not 
very deep except where it has drifted. The average 
number of days with 1 inch or more of snow on the 
ground for the three seasons 1962-65 was 14 at Clay- 
ton airport and 31 at Des Moines. 

Average annual total snowfall ranges from about 
16 to 25 inches in the southern and central parts of 
the county but is as much as 42 inches at Des Moines 
and probably is higher in the mountain areas. Most 
snows occur during the period November through 
April. Measurable snow seldom remains on the ground 
at Clayton for more than a few days. With a heavy 
snowfall and persistent cold temperatures, the snow 
may occasionally persist for a week or so. 

Occasional heavy showers bring large 24 hour totals 
of precipitation. Some of these maximum 24 hour 
amounts are 6.20 inches at Clayton on April 30, 1914; 
6.00 inches at the station near Pennington on October 
13, 1928; 6.00 inches at Sedan on May 27, 1946; 5.16 
inches at Ione on August 21, 1923 ; and 5.18 inches 
at Greenville on September 22, 1941. During the 68- 


year period of record in Union County up to 1966, ap- 
proximately 64 additional occurrences of 24 hour point 
Sates amounts of 3.00 inches or greater have been 
noted. 

Although no records of evaporation have been main- 
tained in Union County, a study of evaporation meas- 
urements from stations in surrounding areas shows 
that annual Class A pan evaporation averages of 90 
inches in the southeast to 74 inches in the northwest 
may be expected in Union County. Approximately two- 
thirds of the annual evaporation occurs during the six 
month period of May through October. 

The sun shines about three-fourths of the possible 
time, or about 3,200 hours annually. Nearly half of the 
days in an average year are clear (less than four- 
tenths of the sky covered by clouds), and about one- 
fourth are classified as cloudy (more than seven-tenths 
of the sky covered by clouds). The percentage of pos- 
sible sunshine and cloudiness is fairly equally dis- 
tributed throughout the year. 

Records at Clayton for a two year period indicate 
an average hourly windspeed of 15 miles per hour. 
Winds exceed 24 miles per hour about 10 percent of the 
hours throughout the year. Winds are stronger in the 
spring; April is usually the windiest month. The 
stronger winds usually blow from the west or south- 
west except in the winter and spring when they are 
more commonly from the north. Winds blow from the 
southwest quadrant nearly 50 percent of the time. 

Relative humidity for the year averages about 70 
percent in the early morning and about 40 percent in 
the early afternoon. Seasonally, the relative humidity 
is lowest in the spring, averaging about 50 percent, 
and highest in the winter, averaging about 60 percent. 
Heavy fog that reduces visibility to one-fourth mile or 
less occurs on an average of once a month at Clayton 
airport. Such fog is most likely in March and least 
likely in August. 

Union County is near the secondary maximum area 
of thunderstorms in the United States. There is an 
average of 54 thunderstorms annually, 35 during the 
summer. Тће main season extends from May through 
September, and thunderstorms occur infrequently 
from late fall through early spring. Hail sometimes 
accompanies the thunderstorms. The yearly number 
of days with hail at Clayton during the period 1947—62 
ranged from none to 12, with an average of 6. Hail 
falls on an average of 2 days each in May and June 
and on an average of 1 day each in April and July. 
Hail is rare in late fall and winter. In June 1950, à 
record 6 days with hail were reported. Large hail 
(34, inch in diameter or more) has been reported nine 
times in Union County during the 14 years of record 
ending in 1965. 

During the period 1916-65, 12 tornadoes were re- 
ported in Union County, but most caused little dam- 
age. The most damaging were the two of June 5, 1931. 
One of these caused $10,000 damage, and the second, 
$19,000 damage and the death of one child, but they 
may have been two appearances of the same tornado. 
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Glossary 


Alluvium. Material, such as sand, silt, or clay, deposited on land 
by streams. 
Available water capacity (available moisture capacity). The 


рі 


capacity of soils to hold water available for use by most 
ants. It is commonly defined as the difference between the 


amount of soil water at field moisture capacity and the 
&mount at wilting point. It is commonly expressed as inches 


of water 


er inch of soil The capacity, in inches, in a 60- 


inch profile or to a limiting layer is expressed as— 


Inches 
Very Лола o s s sur s К ev 0 to 3 
Low сасыса e 3 to 6 
Moderate __________________________ 6 to 9 
High 22.5202 llc e шаса More than 9 


Caliche. A more or less cemented deposit of calcium carbonate 


Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold to- 
gether іп a mass. 

Friable.—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed to- 
gether into а lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly notice- 


able. 

Plastic.—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull free 
from other material. | 

Hard.—When dry, moderately resistant to pressure; сап ђе 
broken with difficulty between thumb and forefinger. 

Soft. —When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Depth, soil. Depth to bedrock or to indurated caliche. Such ma- 
terial restricts root development of common plants. In this 
Survey, terms used to describe depth are: shallow, 4 to 20 
inches; moderately deep, 20 to 40 inches; and deep, 40 inches 
or more. 

Drainage class (natural). Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the block- 
ing of drainage outlets. Seven classes of natural soil drain- 
age are recognized: 

Excessively drained—Water is removed from the soil very 
rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep. All are 
free of the mottling related to wetness. 

Somewhat excessively drained.—Water is removed from the 
Soil rapidly. Many somewhat excessively drained soils are - 
sandy and rapidly pervious. Some are shallow. Some are 
So steep that much of the water they receive is lost as 
runoff. All are free of the mottling related to wetness. 

Well drained.—Water is removed from the soil readily, but 
not rapidly. It is available to plants throughout most of 
the growing season, and wetness does not inhibit growth 
of roots for significant periods during most growing 
seasons. Well drained soils are commonly medium tex- 
tured. They are mainly free of mottling. 

Moderately well drained—Water is removed from the soil 
somewhat slowly during some periods. Moderately well 
drained soils are wet for only a short time during the 
growing season, but. periodically for long enough that 
most mesophytie crops are affected. They commonly have 
а slowly pervious layer within or directly below the solum, 
or periodically receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly enough 
that the soil is wet for significant periods during the 
growing season. Wetness markedly restricts the growth of 
mesophytic amis unless artificial drainage is provided. 
Somewhat poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination of 

ese. 

Poorly drained—Water is removed so slowly that the soil is 


Clay. A 


in soils of warm-temperate, subhumid to arid areas. Caliche 
occurs as soft, thin layers in the soil or as hard, thick beds 
just beneath the solum, or it is exposed at the surface by 
erosion. 


Channery soil. A soil, that is, by volume, more than 15 percent 


thin, flat fragments of sandstone, shale, slate, limestone, or 
Schist as much as 6 inches along the longest axis. A single 
piece is called a fragment. 

8 а soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. Аз a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 


Colluvium. Soil material, rock fragments, or both moved by 


creep, slide, or local wash and deposited at the bases of 
Steep slopes. 


saturated periodically during the growing season or re- 
mains wet for long periods. Free water is commonly at or 
near the surface for long enough during the growing 
season that most mesophytie crops cannot be grown un- 
less the soil is artificially drained. The soil is not con- 
tinuously saturated in layers directly below plow depth. 
Poor drainage results from a high water table, a slowly 
pervious layer within the profile, seepage, nearly con- 
tinuous rainfall, or а combination of these. 


Very poorly drained—Water is removed from the soil so 


slowly that free water rémains at or on the surface dur- 
ing most of the growing season. Unless the soil is artifi- 
cially drained, most mesophytic crops cannot be grown. 
Very poorly drained soils are commonly level or de- 
pressed and are frequently ponded. Yet, where rainfall is 
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high and nearly continuous, they can have moderate or 
high slope gradients, as for example in “hillpeats” and 
“elimatic moors.” 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy material in 
dunes or to loess in blankets on the surface. 

Ephemeral stream. A stream or portion of a stream that flows 
only in direct response to precipitation. 

Forb. Any herbaceous plant not a grass or a sedge. 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by. soil- 
forming processes. The major horizons of mineral Soil are 
as follows: 

О horizon.—An organic layer, fresh and decaying plant resi- 
due, at the surface of a mineral soil. 

А horizon.—The mineral horizon, formed or forming at or 
near the surface, in which an accumulation of humified 
organie matter is mixed with the mineral material. Also, 
a plowed surface horizon most of which was originally 

art of а B horizon. 

A2 horizon.—A mineral horizon, mainly a residual concen- 
tration of sand and silt high in content of resistant 
minerals as a result of the loss of silicate clay, iron, 
aluminum, or a combination of these. 

B horizon.—The mineral horizon below an А horizon. The B 
horizon is in part a layer of change from the overlying 
А to the underlying C horizon. The B horizon also has 
distinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; (2) 
by prismatic or blocky structure; (3) by redder or 
browner colors than those in the А horizon; or (4) by а 
combination of these. The combined А and B horizons are 
generally called the solum, or true soil. If a soil lacks a 
B horizon, the А horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes 
and does not have the properties typical of the A or B 
horizon. The material of а С horizon may be either like or 
unlike that from which the solum is presumed to have 
formed. If the material is known to differ from that in the 
solum, the Roman numeral II precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock com- 
monly underlies а C horizon, but сап be directly below an 
А or a B horizon. 

Indurated soil. Soil material cemented into a hard mass that 
will not soften on wetting. 

Ped. An individual natural soil aggregate, such as a granule, à 
prism, ог а block. 

Playa. A shallow basin on a plain. Water collects in playas after 
rain and is later evaporated. 

Profile, soil. А vertical section of the soil extending through all 
its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ех- 
pressed in pH values. А soil that tests to pH 7.5 is described 
as precisely neutral in reaction because it is neither acid 
nor alkaline. The degree of acidity or alkalinity is expressed 


as— 

pH pH 
Extremely acid __Вејоу 45 Mildly alkaline ----7.4 to 7.8 
Very strongly acid__4.5 to 5.0 Moderately 
Strongly acid ----- 5.1 to 5.5 alkaline _____---- 7.9 to 8.4 
Medium acid ------ 5.6 to 6.0 | Strongly alkaline __8.5 to 9.0 
Slightly acid ------ 6.1 to 6.5 Very strongly 
Neutral --44------- 6.6 to 7.3 alkaline ----9.1 and higher 


Residum (residual soil material). Unconsolidated, weathered, or 
partly weathered mineral material that accumulates over 
disintegrating rock. 

Sand. As a soil separate, individual rock or mineral fragments 
from 0.05 millimeter to 2.0 millimeters in diameter. Most 
sand grains consist of quartz. As a soil textural class, a soil 
that is 85 percent or more sand and not more than 10 per- 
cent clay. 

Series, soil. A group of soils, formed from a particular type of 
parent material, having horizons that, except for the texture 
of the A or surface horizon, are similar in all profile char- 
acteristics and in arrangement in the soil profile. Among 
these characteristics are color, texture, structure, reaction, 
consistence, and mineralogical and chemical composition. 

Silt. As a soil separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit of Im fine sand (0.05 millimeter). As a 
soil textural class, soil that is 80 percent or more silt and 
less than 12 percent clay. 

Slope. The inclination of the land surface from the horizontal. 
Percentage of slope is the vertical distance divided by the 
horizontal distance multiplied by 100. Thus a slope of 20 
percent is a drop of 20 feet in 100 feet of horizontal distance. 
In this survey, slope classes and their percentages are: 


Percentage Single slope Complex slope 

0-1 ~--------- Level Level 

128 x Nearly level Gently undulating 

8-5 202.24 Gently sloping Undulating 

5-9 ________- Moderately sloping Gently rolling 

9–15_________- Strongly sloping Rolling 
15-80---------- Moderately steep Hilly 
30-50---------- Steep Steep 
50-80---------- Very steep Very steep 


Solum. The upper part of a soil profile, above the C horizon, in 
which the processes of soil formation are active. The solum 
in mature soil consists of the А and B horizons. Generally, 
the characteristics of the material in these horizons are 
unlike those of the underlying material. The living roots 

. and other plant and animal life characteristies of the soil 
are largely confined to the solum. 

Squeeze ups (Geology). Small, domelike extrusions of basalt 
common in the vicinity of Capulin Mountain. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatic (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and granu- 
lar. Structureless soils are either single grained (each grain 
by itself, as in dune sand) or massive (the particles adher- 
ing without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of inereasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
RT divided by specifying “coarse,” “fine,” or “very 

ne, 


GUIDE ТО MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and the description 
of the soil series of which it is a part. When referring to a capability unit, а range site, or в windbreak 


group, read the section it is in for general information about its management. 


Dryland 
Irrigated capability 
capability unit or 


unit subclass Range site 
Map 
symbol Mapping Unit Page | Symbol Symbol Name 
AcD Alicia loam, 3 to 9 percent slopes--------- 9 IVe-6 VIe Loamy 
Ap Apache-Rock outcrop сошр1ех---------------- 10 | ------ VIIs | ------ 
Apache cobbly loam-------------------- -- | ----- | ------ Malpais 
Rock outcrop-------------------------- -- | ------ |  ------ | ------ 
Ar Aridic Haplustolls-Rubble land complex----- Пп |  ------ VIIS | | ------ 
Aridic Heplustolls-------------------- -- | ------ | ------ Breaks 
Rubble lsnd--2------------------------ -- | ------ |  ------ | ------ 
Ау Ayon-Apache аввосіа%1о0п-------------------- 1 | ------ VIIS Malpais 
Bd Bandera аввосізбіоп------------------------ 12 | ----- |  ------ | ------ 
Bandera gravelly silt loam------------ -- |  ------ VIe Cinder 
Cinder land---------- ----«------------ -- |2 ------ VITIs | ------ 
Вк Bankard loamy sand------------------------- 13 | ------ УТе Deep Sand 
Саб Capulin loam, О to 5 percent slopes-------- 1h IIe-6 IVe-2 Loamy 
Ch Capulin-Apache complex--------------------- 14 | ------ Vis | ------ 
Capulin loam-------------------------- -- | ------ || ------ Loamy 
Apache cobbly 1о8ш-------------------- -- || ----- | ------ Malpais 
Ayon cobbly clay loam----------------- == | ------ || ------ Malpais 
CnC Carnero loam, О to 5 percent slopes-------- 15 IIIe-9 Vie Loamy 
Cp Carnero-Partri complex--------------------- 15 IIIe-9 VIe Loamy 
Carnero loam-------------------------- -- | ----- [|  ------ | -----. 
Partri silty clay 1оап---------------- -- | ----- | ------ | ------ 
Cre Colmor silty clay loam, О to 5 percent 
в1орев----------------------------------- 16 IVe-6 . IVe-2 Clayey 
Та Dalcan-Rock outcrop complex---------------- я | ------ VIIS | ------ 
Dalean cobbly silt loam--------------- -- | ------ | ------ Mountain 
Grassland 
Rock outerop-------------------------- -- ------ | ---4-4 | ------ 
DhC Dallam loamy sand, О to 5 percent slopes--- 18 IIIe-10 IVe-3 Deep Sand 
DmC Dallam fine sandy loam, О to 5 percent 
віорев-----------------------------..-... 18 IITe-h ТУе-1 бапду 
Dr Des Moines-Rock outcrop complex------------ 19 | ------ VIIS | ------ 
Des Moines cobbly silt loam----------- -4 | ------ || --- --- Mountain 
Grassland 
Rock outerop-------------------------- == | ------ | ------ | ------ 
DxC  Dioxice loam, О to 5 percent slopes-------- 20 IIIe-6 IVe-1 Loamy 
EsC Евсарова loam, 3 to 5 percent slopes------- 21 | ------ VIe Shallow 
Fr Fellsam-Roeck outcrop complex--------------- 22 ------ VIIs | ------ 
Fallsam cobbly 811% losm-------------- -- | ------ | | ------ Malpais 
Rock оцфсгор-------------------------- -- ПРИ ------ | ------ 
Gr Gruver 1о8п-------------------------------- 23 ІТІе-8 IIIe-2 Іоату 
Gt Guy-Texline complex------------------------ 25 | ------ VIe | ------ 
Guy gravelly loam--------------------- -- ------ | ------ Shallow 
Texline loam-------------------------- -- | ------ |  ------ Іоату 
Кар Kim sandy loam, 1 to 9 percent slopes------ 26 | ------ VIe Sandy 
Km Kim-Manzano association-------------------- 26 | ----- | ------ Loamy 
Kim 1о8һ------------------------------ -- IVe-6 IVe-2 | ------ 
Manzano loam--------------------- ----- -- ІІе-6 ТУе-2 | ------ 
Та LaBrier silty clay loam-------------------- 27 115-1 ТУе-1 Сіауеу 
Lr La Brier-Rock outcrop complex-------------- 27 |] ------ VIs | ------ 
La Brier silty clay loam-------------- -- | ---- | ------ Clayey 


Rock outcrop-------------------------- «e oc! каза o] И шы 
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Number 


1 


Pri Furi Ноја По спі і 


лан 


інненвоії BHII FPI 


I NI we 


Мар 
symbol 


LtD 
Mn 
PkD 
Ra 


TrF 


GUIDE TO MAPPING UNITS-CONTINUED 


Mapping unit 


Litle clay loam, 1 to 9 percent sloves 


Manzano loam 


Plack loam, 0 to 9 percent 
Raton-Rock outcrop complex- 
Raton cobbly silty loam 


slopes-------- аа 


Rock outcrop 


Rickmore sandy loam-------------------.----- 


Rizozo-Rock outcrop complex 


Rizozo loam 


----“------.------.-.......... 


Rock outcrop---------------------------- 


Sherm clay 1оат 


Spurlock loamy sand, 1 to 9 percent slopes-- 


Spurlock loam, 1 to 5 percent slopes-- 


Spurlock-Plack complex 


Spurlock loam 


Plack loam. 


Texline loam, 1 to 5 percent slopes--------- 


Torreon silty clay loam 


Travessilla-Rock 
percent slopes 
Travessilla 


Rock outcrop 
Travessilla-Rock 
percent slopes 
Travessilla 
Rock outcrop 
Ustolls-Rock out 
Ustolls----- 
Rock outcrop 
Valent loamy san 
Vermejo silty cl 


outcrop complex, O to 15 
АЕ СЕ 
зап4у 1оап------------------ 


outcrop complex, 30 to 75 


stony sandy loam------------ 


crop association------------ 
d, 3 to 9 percent slopes---- 
ау 1оап--------------------. 


Vingo-Dallam сошр1ех------------------------ 


Vingo loamy sand 


Dallam loamy sand---------------------.- 


Dryland 
Irrigated capability 
capability unit or 
unit subclass Range site 


Name 
Clayey 


Loamy 
Shallow 


Shallow 


Sandstone 


Deep Sand 
Clayey 
Deep Sand 
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SOIL ASSOCIATIONS* 


Travessilla-Carnero-Rock outcrop association: Level to very steep, shallow 
and moderately deep loams and sandy loams and Rock outcrop; on 
plateaus and canyon sides 


Torreon-Apache association: Level to strongly sloping, deep and shallow 
silty clay loams and cobbly loams; on basalt capped uplands 


Spurlock-Texline association: Nearly level to gently rolling, deep loams; 
on uplands and valley fill 


Colmor-Litle association: Level to moderately sloping, moderately deep 
and deep silty clay loams and clay loams; on uplands 


Gruver-La Brier association: Level to gently undulating, deep loams and 
silty clay loams; on uplands and in swales and valley bottoms 


Dallam-Rickmore association: Level to undulating, deep fine sandy loams 
and sandy loams; on uplands 


Manzano-Alicia association: Level to moderately sloping, deep loams; on 
valley floors and alluvial fans 


Aridic Haplustolls-Ustolls-Rock outcrop association: Nearly level to very 
steep, shallow to deep, gravelly, cobbly or stony loams to clays; on valley 
fill and benches. Rock outcrop on basalt capped mesas, escarpments, 
and mountainsides 


*The texture mentioned in the descriptive heading of each association 
refers to the surface layer of the major soils. 


Compiled 1979 


Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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9. S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE 


SOIL LEGEND 


The first letter, always a capital, is the initial letter of the soil name. A second 
capital letter, C, D, E, or F, shows the slope. Most symbols without a slope letter 
are those of nearly level soils but some are for complexes or associations that 
have a considerable range of slope 


SYMBOL 


NAME 


Alicia loam, 3 to 9 percent slopes 
Apache-Rock outcrop complex 

Aridic Haplustolis-Rubble land complex 
Ayon-Apache association 


Bandera association 
Bankard loamy sand 


Capulin toam, O to 5 percent slopes 
Capulin-Apache complex 

Carnero loam, 0 to 5 percent slopes 
Carnero-Partri complex 

Colmor silty clay loam, O to 5 percent slopes 


Dalcan-Rock outcrop complex 

Dallam Joamy sand, 0 to 5 percent slopes 
Dallam fine sandy loam, 0 to 5 percent slopes 
Des Moines-Rock outcrop complex 

Dioxice loam, O to 5 percent slopes 


Escabosa loam, 3 to 5 percent slopes 
Fallsam-Rock outcrop complex 


Gruver loam 
Guy-Texline complex 


Kim sandy loam, 1 to 9 percent slopes 
Kim-Manzano association 


La Brier silty clay loam 
La Brier-Rock outcrop complex 
Litle clay loam, 1 to 9 percent slopes 


Manzano loam 
Plack loam, 0 to 9 percent slopes 


Raton-Rock outcrop complex 
Rickmore sandy loam 
Rizozo-Rock outcrop complex 


Sherm clay loam 

Spurlock loamy sand. 1 to 9 percent slopes 
Spurlock loam, 1 to 5 percent slopes 
Spurlock-Plack complex 


Texline loam, 1 to 5 percent slopes 

Torreon silty clay loam 

Travessilla-Rock outcrop complex, 0 to 15 percent slopes 
Travessilla-Rock outcrop complex, 30 to 75 percent slopes 


Ustolls-Rock outcrop association 
Valent loamy sand, 3 to 9 percent siopes 


Vermejo silty clay loam 
Vingo-Dallam complex 


UNION COUNTY, NEW MEXICO 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 


Reservation (national forest or park, 
state forest or park, 
and large airport) 


Land grant 

Limit of soil survey (label) 

Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 


Small airport, airfield, park, oilfield, 
cemetery, or flood pool 


STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 


ROADS 
Divided (median shown 
if scale permits) 
Other roads 


Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 
PIPE LINE 
(normally not shown) 
FENCE 
(normally not shown) 


LEVEES 


Without road аи 


ШИГ 
p 
VILLI 
DD 


Ач 
О ВИ 


With road 


With railroad 


DAMS 


Large (to scale) 


Medium or small 


M 
doa 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


PITS 
Gravel pit 
Mine or quarry 
MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 
Indian mound (label) 
Located object (labe!) 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 


Perennial 


teens 
мо int | 


Intermittent жы б 
MISCELLANEOUS WATER FEATURES 

Marsh or swamp 

Spring 

Well, artesian 

Well, irrigation 


Wet spot 


~ 
£04 
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SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS ЭХЕ 


ЕБСАКРМЕМТ5 


Bedrock 
(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


vYVYVYVYYVYVYYYYYYYYYV 


enter 


GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slıck or scabby spot (sodıc) 
Dumps and other similar 
non soil areas 
Prominent hill ог peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 


Severe wind erosion, up to 2 acres 
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This map was compiled on 1977 U S. Department of The Interior, Geological Survey orthophotography by the U.S Department of Agriculture, Soil Conservation Service and cooperating agencies 
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5,000-faot grid ticks based on state coordinate system. Land division corners, if shown, are approximately positioned. 
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5,000-foot grid ticks based on state coordinate system. Land division corners, if shown, are approximately positioned 


This map was compiled on 1977 U.S Department of The Interior. Geological Survey orthophotography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies 
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UNION COUNTY, NEW MEXICO NO. 140 


SHEET NUMBER 141 


NEW MEXICO 


UNION COUNTY, 


س 2 


| (zy 1 зәәңз suo) | 13340006161 


1780 000 FEET 


ins sheet 149) 


(Joins sheet. 133) 
(Joi 


| 750 000 FEET 


“11310005261 = EN | 


$ SUID) 
(Op 19298 зиюг) і "n 


Ме]. 


10393000" 


3671730" 


'peuonisod Арајецихолде әзе "UMDUS р ‘зашо? ио!1м1р роет ui9]sÁS a1eu1pj000 21835 UO расед вход риз 3001-0006 
запоџове 8016129002 pue aouuog воцеліавиод 105 'етупонву jo шәшиевбәд sn әш AQ Аудетвојоцбоцјао Хәліпе 1621801089 100210] ay] JO зазиие че SN LLET мо ponduoo зем deu siu] 


| ЕЕ TPT ON OODGUN МЭМ 'ALNDOO МОМ 


2 Мйев 


10000 Feet. 


5000 


24000 


Scale 1 


4000 3000 2000 


5000 


SHEET NUMBER 142 


NEW MEXICO 


UNION. COUNTY, 


ФУ ОМ OOIXSN MIN АШПОО NOIND | 


Sause Зипезадооз pue 921/95 UOIBAIOSUOD нос "валулошВу ро шәші:ейә0 `$ аца Aq Аубезвојоцдоцио ASAIN јеотојо о onau ац 19 узацлрвдед s N 1161 UO рандиоо sem deu sir 


pououisod Ajajeunxoldde әзе "UMONS ji 6190102 UOISIAID PUEY шәүзАв орешрзооо 21815 uo poseq SN ри? 00)-000:6 


3671730" 


10391500” 


34Е. | В. 35E 


R 


1,815 000 FEET 


f 


(Joins sheet 134) 
(Joins sheet 150) 


В. ЗЗЕ. І R. 34E 


785 000 FEET 


p S 

pom _ =o 
1333 0006161 

ме 


i: 


ну | 


(ПРІ joous surop) | 


10322230" 


РА m 


36915'00" 


2 Miles 


10000 Feet 


5000 


24000 


Scale 1 


4000 3000 2000 1000 о 


5000 


SHEET NUMBER 143 


NEW MEXICO 


UNION COUNTY, 


Z aiaa 


(prt грец suor) ee За | | 4334 000916 iy 


103°07'30” 


855 000 FEET 


(Joins sheet 135) 


(Joins sheet 151) 


. 36 E. 


IR 


35 E. 


R 


“00” | 820 000 FEET 


(6р1 says змо) ‘N tz | NEZI 


103°15 
36°17'30" 


pauonisod А1аецихо: де әзе "UMOUS р 5190100 UOISIAID DUE] WA}SAS әуеінрюоо 21615 UO раѕед SXIN рый 1001-000 8 
spiouade Suijeiadooa pue INAH uoijensesug 10$ 'етуипонћу jo шәшиейгд S] әш Aq АцдвЗоудціоцію ASAIN [21804099 омани ays jo puaUIedEG S f //61 uo рәнфшоо sem deu sit 


ЕРТ ON ОЗІХЗИ MIN АЈМПОЗ МОМ 


2 Miles 


% 


10000 Feet 


5000 


24000 


Scale 1 


4000 3000 2000 1000 


5000 


2. 


36°15'00” 


UNION COUNTY, NEW MEXICO — SHEET NUMBER 144 | 


INSET À INSET B 
(Joins inset B, sheet 144) (Joins inset А, sheet 136) ; 
: idv В. 27 E. R. 28 E. об" R.27E. , В.28Е. 10420000” 
(Joins sheet 136) | | | "- FEET 10302 кетет | | sorore, 104 5. жады ! 597 000 FEET И ps 5'00” 
| 8 m 
: 3 т Е 

a 5 

= 
i 
E 
8 
D 
5 


(Joins sheet 89) 
(Joins sheet 8 1 


(Joins sheet 143) 
| T.27 N. 


Mn 


T. 26 М. 


T.27 М. 


ж m i 

x | B im 

N 8 о 

_ е Ў . a. 8 8 
< 


(54 
ИП 
ш 
ш 
о 
о 
о 
10 
та 
o 
~ 


_ i 36*30 0978 "e: 36 E 595 000 FEET 
R.36 E. | К. 37 E. (Joins inset B, sheet 152) (Joins inset A, sheet 144) 


10350354 (Joins sheet 152) | 860000 FEET 


5000 AND 2000-FOOT GRID TICKS 


2 Miles 


і % M о 1 
SSE Sd ГЕ г о я 


5000 4000 3000 2000 1000 0 Scale 1:24000 5000 - > 10000 Feet 


5.000-foot grid ticks based on state coordinate system. Land division corners. if shown. are approximately positioned 


This map was compiled on 1977 U S. Department of The interior. Geological Survey orthophotography by the U.S. Department of Agriculture. Soil Conservation Service and cooperating agencies. 
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5,000-foot grid ticks based on state coordinate system. Land division comers. if shown. are approximately positioned. 
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This map was compiled on 1977 U.S. Department of The Interior, Geological Survey orthophotography by the U.S. Department of Agriculture, Soil Conservation Service and. cooperating agencies 


UNION COUNTY, NEW MEXICO NO. 150 


ЗНЕЕТ МОМВЕК 151 


NEW MEXICO 


UNION COUNTY, 


Zoe 


36° 12'30" 


103?07'30" 


_ (291 19995 swor) | | "E еггі | 13340000061 


855 000 ҒЕЕТ 


Joins sheet 143 | 


ins sheet 159) 


(Joi 


В. 35 ЕВ. 36 E. 


133300000161]... i gi ја о EE: ШЕСІ sys зшог) 


бо” 


7 


10391500" 1820 000 FEET. 


36°15 


peuonisod Ајајгилкохије әзе UMOYS р ‘5зашюо UOISIAIp DUE. Wa; SAS аувирююо 3}8}S uo poseq S401 риб 109;-000'5 
59100988 8012120002 pue әзілізс попеліавиод 10$ 'атупзизу що шашуедәс SA әң Aq Aqdej3ioyoudouiio Кәліпе |Езі200Ә зопаин ayy jo шәшиебәд SA LGT uo ренбшо sem беш sigy 


IST ON OODGMW Мам 'ALNDOO NOINN 


2 Miles 


10000 Feet 


5000 


24000 


Scale 1 


2000 


| 


SHEET NUMBER 152 


UNION. COUNTY, NEW MEXICO — 


INSET B 


INSET A 


ҒА, sheet 144) 


ins inse 


(Jo 


+В, lower right) 


ins inse: 


(Joi 


ZST ОМ ОЗХЗИ MIN “АЕМПОО МОІМП г 


зеюцабе 8140120002 pue әзіліз6 uon eAJSsUO) 10$ 'атупонду jo jueupedeg $ П әш Aq Ацдетвордудоцую ANS je2:80j095 100210; 991 JO jusuniedag S (1/761 чо рардшоо sem deu sup 


peuonisod Ajajeuuxaidde әзе "UMOQS р 519000 UOISIAID DUE]. шајсл5 әуеінріюоо 2484S ub peseq SYN} рый оор 0005 


о 
~ 02 
pr 
8% (26 1995 $ 
08 13340000002 46 Jays sutor) 
8 EH 
ut 
о 
= 
= = 
ui $ 
NT 3 
ше M 
8 % 
NS з 
а З 7 
ых 
25, 5 
4: о Є 
ui Qs 
о 
oi 5A 
о 
Ur 
i: 5 Шы, M 2 ай 1 25 
1 мог]: ` 1334:000:0661 1 зо 
1 2%, 
RS 
сі 
$ 
3 tO 
о е 
Oy 
з ~ 
Sy : 
~ 2 
& © 133300008 Са ($01 12945 sutor) 
» [О SEU ee ТЕТІ NUN 
ES ; - 
РЗ 
о 
ж 
= 
~ % 
© Q 
T $ 
: 
ee ЕЕ 
En 5% 
Low 
ші о Б 
8 ж 
N 28 
e dum О 
: 88 
с 
io 
| F 
SOR К КАШ д i SEN e 
~ О 
N 9L EON ое 0005/61 I 
ух © 
Фа 
CY 
$ 
5 E | 
n E 
с 13340000161 
P и 
3 ” 
7 ud 
Ғғ“ 
ж 
© с 
Aad, 
E 9: 
8 ш 
c 
8 З 
с 


о 


(Joins sheet 144) , 


(Joins sheet 160) 


860 000 FEET 


й (ісі joeus suor) | Мег І! 55 PE 13340008061 


5000 AND 2000-ҒООТ GRID TICKS 


2 Miles 


=ч 


|: 


5000 


10000 Feet 


24000 


- 


Scale 1 


3000 


о 
о 
о 
ч 


5000 


153 


SHEET NUMBER 


UNION COUNTY, NEW MEXICO — 


2. 


36° 10°00” 


(у 1 12995 suor) | кегі 13340009881, 


| 
ї 


10395230" 


635 000 FEET 


d (Joins sheet 145) 


R. 29 E. 


R.28E. | 


600 000 FEET 


1334000 968 1 | (281 12945 'g şasuy 5шог) 


104%00'00" 
30", 


36 212! 


03501509 Ајазрцнхозаде әле 'имоц5 j1 5190/02 UOISIAID PUET шәҙ545 ajeutpiooo 21815 vo peseq son ри 1001-0006 
зараде 8112130002 pue 3212$ uoneAiesuo) HOS 'атупонау jo qusuniedeg GN әш Aq AydesBopoudoyy so AJANG |92180096 черз әц |0 шешредаа S П £461 VO рандшоз sem deu sip 


© Н EST ОМ ОЗХЗИ МЭМ АЈМПОЈ NOINRI 


2 Miles 


10000 Feet 


5000 


24000 


є 


Scale 1 


SHEET . NUMBER 154 


NEW MEXICO 


UNION COUNTY, 


(Joins sheet 146) | 


3333 


Li 


00 


$23498 Suneladooo pue 2019$ 10424195409 HOS ‘aN MOUBY jo juaunedag $ {| әш Aq Aude iBojoydogys Холт [621801085 


УСТ ‘ON OOIX3W MIN 'ALNDIOO NOINN й 


JOUa UL әчү јолношувдад ^S. f) [161 UO рәндшоз sem беш si) 


peuonisod Ајајеанхон је әзе 'ижоц5 р SINI UGISIAIP PUL] шајзав a]gurpjo02 3}8}S UO paseq son рый 100::000 5 


05681 (єс 1 18945 suor) 22 ме а | N22 4 


(есі m suror) | | 13330005881! 


0000 FEET 


(Joins sheet 161) 


10395230 


36910100" 


2 Miles 


10000 Feet 


5000 


24000 


Scale 1 


4000 


5000 


SHEET NUMBER 155. 


NEW MEXICO 


UNION: COUNTY, 


І. а 


о 
x e 
| (991 ays зшог) 1333000 9981 | С 
e 
e 
= 
" 
59 
uU 
> 
c 
о 
© 
E a 
к 
I є 
5 5 
Е = 
5 5 
3 Ё 
5 
2 
ш 
Led 
2 
а 
Jui 
о 
% 
e 


| 675 000 FEET 


11333000968 1 са 4 (791 1894s surop) 'N е? 1 мег 


'peuorisod Церешихозайв әзе "UMQUS jf SISWI UOISIAIp DUET 4134545 армиріодо o)e1$ uo PSEA SN PHB 100)-000 5 
ѕәюмәдә Випезадово рог әзімәс 6012419540 10$ 'отпупзиву jo уџешнедад $ аці Aq ќцбе:8ооцаоцуо Жәліпе 12180029 OLAJU, eu] 40 шәшџебәс S п 1161 чо рапдшоз sem беш SIUL 


і ; SGT ON OOPDXGIA MIN АІМПОО МОІМП 


2 Miles 


10000 Feet 


рано - ——— Стра ТЫ Ва ара ба а атыма ol 
ОНИН елле (| __ Во MSN: 
Scale 1:24000 Әр) 


2000 


8 
© 


SHEET NUMBER 156 


NEW MEXICO 


UNION . COUNTY, 


ЭСТ ‘ON OODGIA MIN 'ALNDO2 МОК 


5290u98e Вупезайово риє әзл UOI £A? SUO) ноб OMINOUS 0 queunieden ^S suy Ag Аудезаброцдоцію Адл 1921801080 чопани әчү JO 119112030 "S f 4161 чо рерфішоо SEM беш 8) 
pasuouisod Ajojeunxoide әзе "UAGNS р 8269109 зор pue 1 ошә}54® 0180101003 91618 Ub peseq 532 pus 108010006 


& 
e 
e 
Led 
шо 
38 
$ "1333000968 1 E wed GEM = (264 ацэ surf). і 
г 
e 
S 
= 
ы 
pu 
~ 
с 
а 
г 
ч 
Е 
L 
3 
= Ed 
N а 
ма 
8 
о 
жо 
« 
N 
Le] 
2 
N 
; о 
8 
= 
ш 
~ 
о о 
jc 8 
— N 
jud 
veu 
m о 
x © 
о 
“THE 
| 
e 
e 
e 
я чо 
eR 
оз 
* [y 
i 1: 
£ 8 
o 
з i 
2 
а 
a) 
8 
8 
oO 
52 
к ы 
5 
о 
($$ 1 12995 suor) 13330005881 месііскеггі о 
== 
о 
З 


SHEET NUMBER 157 


NEW MEXICO 


UNION = COUNTY, 


36°10'00" 


E 
р : : Р & 
13330009881, МЕС YL f NETL РИ 
z 3 m я 
e 
©? 
e 
М 
ы 
іш 
іш 
жз 
о 
о 
c 
00 
5 
Ме 
ы 
Е 
~ 
¥ т 
5 S 
5 = 
© 5 
b Ф 
Е = 
к 
2... Ld 
3 Ё 
pu $ 
= 
ші 
Го 
9 
g 
ці 
м 
& 
е 


750.000 ҒЕЕТ 


1340008681 | (өсі eas зщог) 


peuonisod Куаугиихогабе әле “UMOYS j! 512002 UOISIAID PUR] UO1SAS 91EUIpJO00 93018 UO poseq Syon pus 100;-0005 
заюцаве Зопезодооо pue 2914125 попела зној [OS атупонау 0 jueuipiedeg S әш Aq Aqdertoyoudourio Жәліпе 12280099 ONANI 2ці 10 119112090 SA LLET UO рәрдшоо зем dew ещр 


LST ‘ON OODGIN Мам 'ALNDOO NOINN 


2 Miles 


10000 Feet 


5000 


24000: 


Scale 1 


4000 3000 2000 1000 


5000 


UNION COUNTY, NEW MEXICO -- SHEET NUMBER 158 


dod mere = 221815000 FE 10391500" 
(Joins shee 9) : | T - й | 2 д в - NUN ; M a = 4 36712"30" 


1895 000 FEET 


s 
MEME 
(t 


xs 


oue 

VEM 

2534 S 

m EUR d : 
p 


(Joins sheet 159) 


_ 


n ae 2. | . ; : : 2 СГ um 


1 885 000 FEET 


Т.22 №. | Т. 23N. 


| В. 34Е (Joins sheet 165) і і 


36910100" “= Ell 
103°22'30" 785 000 РЕЕТ В. 33E. 


1 Xx X қ 1 2 Miles 
ия ООВ законне GANE MSI ттт CRORES ЕНИ TUTTI IUE ی‎ UNA И ЕНДИ ОНИ РОВНО ОН БЛД, 
I он ae ај ИР ига dos o ито ОЙНАЛДЫ ТЕКЕ 


5000 4000 3000 2000 1000 0 Scale 1:24000 5000 и 10000 Feet 


5.000-foot grid ticks based on state coordinate system. Land division corners. if shown, are approximately positioned 


This map was compiled оп 1977 U.S. Department of The Interior, Geological Survey arthaphotography by the: U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies 


UNION COUNTY, NEW MEXICO NO. 158 


ЗНЕЕТ МОМВЕК 159 


MEXICO · — 


NEW 


UNION. COUNTY, 


2 ае 


(Joins sheet 151) 


103?15'00" 


820 000 FEET. 


3 36*10'00" 


103° 07:30” 


(091 18945 sutor) СЕ 13330009881, 


855 000 FEET 


(Joins sheet 166) 


(891 19845 suo) | INEZ | NEZ 


раџоц sod Ajajeunxoidde ase UMOYS р 'S130102 UOISIAIP PUP Ulo] SÁS аугирюоз 9121$ UO paseq SYA} PUB 31901-0008 
saute #шуёзәйооо рие 20125 60421355000 HOŞ "азпупомбу jo ушәшиебаб S n oui Aq Ауфвавозоцдоцію A9AINS 18918010859 "зоне! 24| уо шәшиейәп 5 A //61 uo рардшог sem dew smt 


6ST ON OOIX3IN MAN 'ALNDIOO МОМ 


35E 


ГВ. 36 E. 


R 


2 Miles 


10000 Feet 


5000 


24000 


Scale 1 


4000 3000 2000 1000 


5000 


є 


36*10'00" = 


(Joins sheet 159) 


1885 000 FEET 


А T. 23 N. 


Т. 22 М. 


p 


103*07'30" 


- F 860 000 FEET 


% 


и 


UNION COUNTY, NEW MEXICO — 


% 0 


SHEET NUMBER 160 


5000 


4000 


3000 


2000 


1009 9 Scale 1:24000 


5000 і 


В. 36E. 1 К. 37 E. 


103*02'15" 


1895000 FEET 


3 36^12'30" 


R. 27 E. 


INSET A 


(Joins inset А, sheet 152) 
| R. 28 E. 


1.960.000. FEET. 


36?22'30" 
104%00745” 


2 Miles 


10000 Feet 


595 000 FEET 


= 


59 7000 FEET. 


pase Bs 


(Joins inset B, upper right) 


104900'00" 


36°25'00" 


1970000 FEET 


(Joins sheet 113 ) 


1945 000 FEET. 


3620/00" 
10420045" 


2000 AND 5000-ҒООТ GRID TICKS 


INSET B 


(Joins inset А, lower left) 


R.27E. , R. 28 E. 


Í 597000 FEET 10420000" 


595 000 ҒЕЕ 
(Joins inset А, sheet 176) 


36?22'30" 


(Joins sheet 121) 


5.000-foot grid ticks based on state coordinate system. Land division corners, if shown, ate approximately positioned. 


This тар was compiled on. 1977 U.S. Department of The Interior. Geologica! Survey otthophotography by the US Department of Agnculture, Soil Conservation Service and cooperating agencies. 


UNION COUNTY, NEW MEXICO МО. 160 


UNION COUNTY, NEW MEXICO. NO. 161 


This map was compiled on 1977 U S. Department of The Interior. Geological Survey orthophotography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies 


5.000-foot grid ticks based on state coordinate system. Land division corners, if shown, are approximately positioned 


103°48'00" 
3620730 


660 000 ҒЕЕТ 


1865 000 FEET 


= | 
5 с Е 
N 2 : : У 
Е з . 
a 5 ; 
ie о 
= в 
ж ж 
N E ^ 
LE i 222 = 620500" ive З S d Е З ша x S icu А 36? 07'30" 
] 670 000 FEET 103945/02" у (Joins upper left) | 670 000 FEET 103°45'00” 
1 А ж м о 1 2 Мйев 
аканта ВИННИЙ Ll атыста Ишани. 
LIA Lm. TE IONS ee ete ИВАН I E pee DII EI RETE 
5000 4000 3000 2000 1000 о 5000 10000 Feet 


UNION 


(Joins sheet 168) 


COUNTY, NEW MEXICO — 


Scale 1:24000 


SHEET NUMBER 


10394800” 


36° 10'00” 


| 


1880 000 FEET 


Т. 22 М. 


161 


660 000 ҒЕЕТ (Joins sheet 15 4) 


ins sheet 162) 


(Jo 


870 000 FEET 


z 


SHEET МОМВЕК 162 


NEW MEXICO 


UNION. COUNTY, 


29170М OODGW МЭМ 'ALNDOO NOINN | , 


затоцәйе Bui ejadoo) риє AS цпопемавцод 10$ 'аитулонаџ jo шәшиейә0 S'N оці 59 AudesSooudouio Aang 1821801095 ouau ayj 10 usuniedeg 5707261 uo рәнфшоо зем dew sir 
peuonisod Ajaieunxoidde die ‘омоч jr 5190102 UOTSIAIp PUR] 100]SÁS 9] eUIDJOOD 91615 ио расед sol, PUB 1991-0008 


4294$ ѕиюг) 


H 


13340000881 _ NEZ 1 (£91 


103*37'30" 


1705 000 FEET 


30E.1R. 31 E. 


R 


(Joins sheet 168) 1675 000 FEET 


(Joins sheet 155) 


1334 000 08 1! 


2. ag 


2 Miles 


10000 Feet 


5000 


24000 


Scale 1 


4000 3000 


5000 


SHEET . NUMBER 163 


NEW MEXICO 


UNION: COUNTY, 


Z «а 


36907130” 


(F91 ізәуз surop) | 1334 000048 1, 8 
sq о 

9 
e 
e 
e 

E 

ші 

м 

іш. 

e 

e 

e 

АСУ 

А < 

i 
© Ja 
3 

“| $ 
= = 
Ф ~ 
Ф Ф 
3 4 
E а 
5 & 
mb о 
ы 

| 


R. 31 E.] R. 32 Е. 


710 000 FEET 


10393730” 


1334 000088 t NZZ L (291 18995 вшог) T 


36910007; 


рано вод Ajoyeuixoidde әзе ‘UMOYS И 'зашоо UOISIAID PUR] u9]$ÁS әтешір:оо2 21018 UO poseq SHO риз 1003-00076 
3201888 812194002 pue азізаб 10424195409 pog oinijnaudy jo шәшинедәд 5 f ayy Aq Аудезороцдоцую ASAIN 2030089 зоцани eu] |0 шәшиебәд $n LLET uo рендшоо sew беш sit 


5 291 ‘ON OODGW MIN ‘АІМПОО МОМ 


2 Miles 


10000.Feet 


5000 


24000 


Scale 1 


4000 3000 2000 1000 


5000 


SHEET NUMBER 164 


МЕМ МЕХІСО 


UNION COUNTY, 


5 | 791 ON OODGIA MIN 'ALNDOO МОМ 


зеюваве Зицезадово pue SNAPS иоцеләвиол HOS 'апупошду jo jusuniedeq ‘SF eui Aq Аудевојоцдоцуо Aaning |62180)090 чонеј эці јо 134412490 S A 4/6] чо pepiduioo sex dew бщ 


ранио Ајајуеџихоздде әм "моде Ji "8189202 UOISIAID DUET] 109] SÁS азашріооо 91215 UO Paseg хон рий 1001-0006 


о 
A ж 
з 5 
з 8 
& 1334 000 089 1 (29 1 4904s suor) 
© x uem | мак 
e 
C 
S 
E 
іш 
ш 
и. 
e 
e 
e 
e 
e 
P. 
H 
є 
ud 
_ ЕУ 
e 
с 
ш 
N 
со 
02 
* 
ЫЈ 
m 
в 
о 
є 
e 
Q 
S 
T Us 
e 
с 
a [y 
= қ 
ең 
= - 
$ 5 
= Ф 
5 Ф 
E 5; 
5 + 
= & 
о. 
(UE 


T | мег L aps (£91 19905 лог) 1334 0000/81 


103*30'00" 


2. «а 


3690730" 


n 
9 
ж 
N 


X 


10000 Feet 


5000 


24000 


Scale 1 


UNION COUNTY, NEW MEXICO — SHEET NUMBER. 165 


103?22'30" 


36^10'00" 1785 000 FEET Р : ; E Te : | (Joins sheet 158) 


1880 000 FEET 


1 
22. 
TUE 


22-2 


52 


NS E 


UN LA 
ШІ Mm 


(Joins sheet 166) 


e 5 ео 


о 0 : 2. АЛА Е AS jt б 
2 um 2 500005000 с Ао ud | iS 
à To . 2. | UN 24 
Біле ACTAE MAN 3 б 2 У о x а 5 ^ 23: | 

| m = 2. uh о 

с CDU OE UN. MS ; NE NO à 3 | 

$ QU й à OS а у ii к 21 
; | | ү 
| j 


UNION COUNTY, NEW. MEXICO МО. 165 
T. 22 М. 


(Joins sheet 164) 


— 


5,000-foot grid ticks based on state coordinate system Land division corners, И shown, are approximately positioned 


This map was compiled on 1977 US. Department of The Intenor, Geological Survey orthophotography by the US Department of Agriculture, Soil Conservation Service and cooperating agencies 
1 870 000 FEET 


4 
0 36?07'30" 
10391500" 


 RO33E. | В, 34 E. (Joins sheet 171) | 815000 FEET R. 34 E. | R. 35 E. 


1 % 2 Ki 0 1 2 Miles 


oe E pui pul 
4000 3000 2000 1000 0 Scale 1:24000 10000 Feet 


SHEET | NUMBER. 166 


NEW MEXICO 


UNION COUNTY, 


991 ‘ON: OODGW MIN ‘ALNNOI МОЇМ 


заюцайе 3112120005 pue 2314195 мопемавної HOŞ ‘зав 


128 у о шашуевадва сп әш AQ Ачдезвојоцдоцио Ka/ung 162120099 100910] 94; ро 1884112020 `$ N LLB] UG perdu sem dew сюр 
раног зод бәуешіхонде әзе ‘UMOYS н ‘529102 VOISIAIP PUR] 1091545 әрршірюоо ә}е1< uo разва syon pus 900005 


3691000” 


13340000881 (491 зәәц= вшог) 


855 000 ЕТ 103707"30" 


R.35 E! R.36 E. 


(Joins sheet 159) 
(Joins sheet 172) 


і 


по 820 000 FEET 


22 


($91 19945 sujo) '"NeCUL о 1334000 0/8 1 


103915 


36°07'30” 


Zope 


2 Miles 


10000 Feet 


5000 


24000 


Scale 1 


3000 


я 
4000 


167 


SHEET NUMBER 


NEW MEXICO 


UNION COUNTY, 


2 -ай------- 


3690730" 


103*00'00" 


і UE | E | 1334 000 028 1 | 


890 000 ҒЕЕТ 


heet 160) 
{Joins sheet 173) 


1 Joins s 


В. ЗБЕ. | R. 37 E. 


860 000 FEET 


"133d 000 088 1 Е меси 1991 says шоу) 


10370730" 
30 “ 


36710" 


pauonisod дазешихогіде әзе "UMONS jt 52102 UOISIAID PULY йәүзА5 әзешргооо 21245 що poseg 590 pu3 ҙ00)-000 6 
52190988 Зидезадово pue adiaias попела ној ноб'атупоифу ро шәшиедәй S П аш Aq Ачдезвозоцдоујуо алап ца 7201930] әні JO queue deg S п (161 мо райфшоо sem dew siu 


L9T ‘ON OOIX3N MIN 'ALNDOO МОМП 


2 Miles 


X 


10000 Feet 


24000 


Scale 1 


2000 1000 9 


2 


f,sheet 161) 


ins inse 


(Joi 


11855000 FEET 


T.2iNIT. 22 М. 


vee 
1 
‚о 


И. 
DAR 


о 


UNION COUNTY, NEW MEXICO — SHEET NUMBER 168 


(Joins sheet 162) 103°37'30” 
mm m м - — : П 5 Д 1 к Е — à і 705 000 ҒЕЕТ 36837307 


1865 000 FEET 


m 
; 2. 
dec ud oe 3 
UN o ОЛУ 

УМ 
/ — 
GRE суд 


PURUS 15246 
n nu | а К 
UD i ~ ж. : | ) { 

\ і х ; ре 


ү; У: 5 
ws 2 у 2 С 
p око oed с 1 
_ 5. 2: ; : : : ~ —— 
E 25 8 _ | 4 р ВА 5 =. \ 


pow 
xm 
E 


cuc 


cae "s } к 2; 
2. ТАУ : 3 | с ЕНИ 
ч У о 


y с 
2 А о А 


СЕ 
ч: 422 | 2. 224. о MU 5 Bo { | Qu EE. m 2 
d $ UA А. и: О i ч TRUNG 2 25 E 5% EUN у; 5 4 А eae ~ d 
МЕ D AED i ae \ А о й 55 2. DUE с. = Qu : 5 : e 2 wA Ce і ооо МИХ 
s ~ mo | 5 


in 


унаа dd 
VICA NN 
iUm 


s 


® 
1. 


AU. 


DN 
Я on 5 ENS 224 У Ў 3 7 
АЕ ee ND A НИ M T ee Su BONS i 5 5 о а s Ha Mo ОВА | 
но M. 555 о еже s с с A E 2 M 2222. 


у 


: 3 SS АК 
| М ы 5 У 4 AN CU 2 Я e i У T 2 i ies i Ў 5 
x TANI UE a NU UU В к 2 5 22 N Т kas ; e 7 22 | 
p d | 22. = 1422. \ 
и M > | 
(et P 
| 


on 
equ 
А 


oe 


pu 


(Joins sheet 169). 


: 
ч, 
. 
НА 
| 2. 
NOIL м 
~ D 
wo 


36?05'00" 
103*45'00" 


Ters ooo rE © т | | R. ЗОЕ ЛЕ. 31 E. 


1 2 Miles 


i Я ж 4 
7 MEN — — — иан. 

CETETI pU pL Е ре арен В 
5000 4000 3000 2000 1000 0 Scale 1:24000 | 5000 10000 Feet 


5.000.foot grid ticks based on state coordinate system. Land division corners. if shown, are approximately positioned. 


This map was.compited on 1977 U.S. Department of The intenor, Geological Survey orthophotography by the U.S. Department of Agriculture. 501! Conservation Service and cooperating agencies 


UNION COUNTY, NEW MEXICO NO. 168 


ЗНЕЕТ МОМВЕК 169 


UNION COUNTY, NEW MEXICO — 


2 


| (Joins sheet 163 


R.31E.IR.32E. 


710 000 FEET 


1039 37'30" 


36*07'30" 


(0/1 19995 suor) 13340009981 , 


1333 000 S98 1 (891 


раџонизов Кајецихозаде әле “UMOYS Jt ‘S4191109 UOISIAIP pue d ulo1sAs анинрзооо 91215 Uo paseg 539) pus 100)-000'56 
$3120939 8412190002 риє E чацемазиод HOS e103n2u8y jo шәшцейәс $ OU Aq уде ојоцбоц)ло Азмтб 121801099 онан аці JO шәшиедәд S п //61 UO репбшоз SEM беш зид 


! 691 ‘ON ОЗІХЗМ MIN ‘ALNNOO МОМА 


фвеце suor). | NI | 


745000 FEED. 50899 


2 Мйев 


10000 Feet 


5000 


24000 


Scale 1 


3000 2000 


4000 


НЕЕ сес парну о і 
1000 


5000 


170 


NEW MEXICO — SHEET NUMBER 


UNION COUNTY, 


OLT “ON OODGIN MIN 'ALNDOO NOINA 


Ѕәзэџәде 8010139009 pue әзіміз5 uon e^:95007 10$ 'етупоиду jo jusunieda °$ f} eu Aq Аудезвојоцбоцуло AANS 1221801095 ‘ovary; 24} ро шашиейэп 51261 чо popduo sem deu stig 


peuoipisod Ajoieunxoddde азе 'имоц5 4181391202 GOSIA DUET] tuo] SÁS әуешіршооо 2123$ UD Paseg 5424 pus 100: 000 5 


780 000 ҒЕЕТ 


ur 
= 
ці 
со 

c Б. 
се 
ш 
N 
со 
се 

т 

З 

о 

© 

о 

e 

шу 

~ 

S E 
2 
~ 
$ 
E 
v 
E: 
о 
> 

З 

(691 19995 suor) 1334 000998 1 мае мт u? 

әс 

бе 

B EE E 

z 8 


2 Miles 


|| 
|| 
|| 
il 
|| 


10000 Feet 


24000: 


Scale 1 


3000 


4000 


5000 


ЗНЕЕТ МОМВЕК 171 


NEW MEXICO 


UNION : COUNTY, 


Zope 


ins sheet 165) 


(Joi 


103?22'30" 
30" 


36°07 


| 785 000 FEET 


+ 


Esc 


3670500" 


(541 +әәцѕ зщог) 4333000 9981 


ти 


x 
1334000 998 t 


(oz 1 18945 suror) №221 | 


рецоїивод Apoieuxoidde әзе ‘UMOYS 417819000 цбівмир DUE] "шеј545 арейуріосо 2}215 uo peseq sxon PUB 100;-000°5 
SUSE аиђезобоо pue AIRS 30184395409 HOS `алүүпонВу 0 juaw Edad Sf ayr Aq 4618010460410 далис 1921801095 ouau 341 10 шошредад $n //61 uo ранбшоо sem deu siuj 


: ТИТ ON OODGIN M3N 'ALNDOO NOIND | і 


10391500" 


(Joins sheet 174) ' 815000 FEET 


R.33E. | Е. 34 E. 


N IZ 


2 Miles 


10000 Feet 


5000 


24000 


Scale 1 


1000 


ж 


4 
4000 3000 2000 


5000 


= 


36°05'00" 820 000 FEET 
103° 15:00" - 


UNION. COUNTY, NEW MEXICO — SHEET NUMBER 172 


| 103*07'30" 
(Joins sheet 166) "c 22 | Ж ир ! — —— RA Eo ЕБТ 36*07'30" 


1865 000 FEET 


(Joins sheet 171) 


UM 
OMA 
QUEE 
2. ХІ г. 


à x 

: ; 
_ 

_ 


ARDT Ў : б 5 " т y% 5 
- з у d | о : | 222 


2 


R 
(Joins sheet 173) 


УМ 
a | |. 


e 


uw сы 


1 855 000 FEET 


E 


(doins sheet 175) | Е | `В. З5Е. | К. 36E. 


x ШЕ { 2 Miles 


10000 Feet 


4000 3000 2000 


Scale 1:24000 


5.000-foot grid ticks based on state coordinate system Land division comers. И shown, are approximately positioned 


This map was compiled on 1977 U $ Department of The Interior, Geological Survey orthophotography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies 
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5,000-foot grid ticks based on state Coordinate system. Land division corners, if shown, are approximately positioned 
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This map was compiled on 1977 U S. Department of The Interior, Geological Survey orthophotography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


UNION COUNTY, NEW MEXICO NO. 186 


UNION COUNTY, NEW MEXICO МО. 187 


This map was compiled on 1977 0.5 Department of The interior, Geological Survey orthophotography by the US Department of Agriculture, Sail Conservation Service and cooperating agencies. 


5,000-foot grid ticks based on state coordinate system. Land division corners. И shown. are approximately positioned. 


10391500” 
35*55'00" 


1790 000 FEET 


(Joins sheet 186) 


| 825 000 FEET 


UNION 


COUNTY, NEW MEXICO -- 


o Scale 1:24000. 


SHEET 


NUMBER 187 


5000 


= 


sheet 184) 


esee 


Т.19 №. 1 T.20N. 


(Joins sheet 188) 


T 1780000 FEET 


2 


2 Miles 


10000: Feet 


3525230" 


855 000 FE! 
TERR 10390 730" 


cat 190) 


UNION COUNTY, NEW MEXICO -- SHEET NUMBER 188 


35*55'00" 


(Joins sheet 185) | 895000 regr 1030000" 
— - и - - : 5 DU ipm : se "rco 


T. 19 N. | T.20N. 
1790 000 FEET 


dE 


(Joins sheet 187) 


OE 
DAR о. й 


à 4 pu AED 
| jo 
r 


donis i 70. d 1 ix : 5 opa гі ae m os У p 2. HYS 2 | NE d 2 gue a Е А > m Wd a 
23 о v : УЧУ d 20 02 | ан 24. ў 227... 
2. Qu | 2. ; | ; 2. | - По А ү — — o E m о a ue n oe 
M BU | | zu. m A BR uM. 2 E acl n d ~ | ; E 5 КУ 2 У ; 20 eee 22 Е 2. 


| | e Ў | 2 ee uo xn E у 2 + 2 4 Se M 2% dus О 2. | 
ле P | У È Р 5 1212 dieu | і @ 5 ке $ Y ыч SBE is uo yok 0 QUE 
| 7. о | 2... У : : Pr о : : о 5514 Du. о 12. 
4. 7. _ DUI I і 41 2. DIE ND ) i _ 2 2 | Б - ; ie 2 jo = 2 - у D vie о о 27 Qu e 
2. 1522 и 115 : f : 52242 US oU X 3 Й 2 5 а и $ З i ES ~ 
| 4 T у ; T 


doe S _ 


о : 
a | D С 


| j : 

4. 2. о | 

m o | | 
m P A 2 


UNION COUNTY, NEW MEXICO МО. 188 


М. 


: 5 
> 2. 
n d 
25 10 


5.000-foot grid ticks based оп state coordinate system. Land division corners, if shown, are approximately positioned. 


This map was compiled оп 1977 U.S: Department of The Interior. Geological Survey orthophotography by ће U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies 


(Joins sheet 191) 


35*52'30" NEST 
10389079307 860 000 ҒЕЕТ 


% X 0 і 2 Мйев 


5000 4000 3000 2000 1000 0 Scale-1:24000 5000 - 10000 Feet 


UNION COUNTY, NEW MEXICO — SHEET NUMBER 189 


103°22'30" Je on FEET | (Joins sheet 186 R.34EÍR. 35 E 
35*52/30" [7 т mem : TUE <= 2 vem у Y x S = = = ~ — * - - um ТЕ е рента S 5 m 
; DET : Tg 7 с ас 7 

| 


1775 000FEET 


z 


UNION COUNTY, NEW MEXICO NO. 189 


This map was compiled on 1977 U.S. Department of The Interior. Geological Survey orthophotography by the U.S. Department of Agriculture, Soit Conservation Service and cooperating agencies. 


5.000-#001 grid ticks based on state coordinate system: Land division corners, if shown, are approximately positioned 


1000 Bes Scale 1:24000 | 


5000 


2 Miles 


10000.Feet 


dd 
820 000 FEET 


{Joins sheet 790) 


UNION COUNTY, NEW MEXICO — SHEET NUMBER 190 


z 


(Joins sheet 187) | | 855 000 ЕЕЕТ | 103%07:30" 


1775 000 FEET 


(Joins sheet 189) 


(Joins sheet 19 1) 


11765 000 FEET 


оор І І 5 < 
S5 Жете, 1825 000 FEET (Joins sheet 193) | 


2 Miles 


Scale 1:24000  - 5000 10000 Feet 


5,000-foot grid ticks based on state coordinate system. Land division corners, (4 shown. are approximiately positioned 


This map was compiled on 1977 U.S. Department of The Interior. Geological Survey orthaphotography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies 
С 


UNION COUNTY, NEW MEXICO МО. 190 


UNION COUNTY, NEW MEXICO NO. 191 


This map was compiled on 1977-U. S. Department of The interior. Geological Survey orthophotography by the US. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


5.000-foot grid ticks based on state coordinate system. Land division cornets, if shown, are approximately positioned. 


UNION COUNTY, NEW MEXICO — SHEET NUMBER 191 


i ©. Ұл т ы: 
f - т = z z Rom 1“ 12: 


1775 COO FEET | 


T. 19 N. 


i 765000 FEET 


(Joins sheet 190) 


22 Z 
_ Ww f 


В. 36E. | В. a7 E. 


(Joins sheet 194) ШИШЕ шр? 


1 КА ж я 0 : 1 2 Мйев 


5000 4000 3000 2000 1000 о Scale 1:24000 5000 10000 Feet 


z 


35950004 


= 


3547/30" d 


COUNTY 


HARDING 


1750000 FEET 


103?22'30" 


785 000 FEET 


UNION. COUNTY, NEW MEXICO — 


(Joins sheet 189) 


і % 

Ешшегдышшашар даа 
Sax 

§ 000 4000 3000 


2000 


1000 p Scale 1:24000- 


SHEET NUMBER 192 


MERIAL ror rer 
а 


2 Мйев 
WE NEE ИНДА АДЕ САНЕ TIN 


10000 Feet 


103*15'00" 
35*50'00" 


T. 18 N. ET. 19 М. 


1755 000 FEET 


(Joins sheet 1 93) 


5.000 1004 grid ticks based. on state coordinate system. Land division comers. if shown. are approximately positioned 


This map was compiled on 1977.0 5. Department. of The Intenor. Geological Survey orthophotography by the U.S. Department of Agriculture. Soil Conservation Service and cooperating agencies 


UNION COUNTY, NEW MEXICO NO. 192 


SHEET NUMBER 193 


NEW MEXICO 


UNION COUNTY, 


Zn 


(Joins sheet 190) і 


| 825 000 FEET 


| ү = 


A 


(p6 L 4224$ sutor) , 13340000841 р | 


д Ж 


LA 


11333 000 


Мет LI NSTI —— | (261 48048 злог) 


'peuonisod Ајејеннхогдје әле "UMOUS р 75190100 UOISIAIP DUE] шатоко ојешрлово 31015 Uo paseq SHON рий 100: -000 5 
заювайв Вшуєзадово pue 3014125 1042195109 HOS 'атупоиву jo шәшітдәй S п аці Aq AudejSojogdoujio AINS 1201801039 повен ЭН} jo шәшиейәй S П //61 uo рендшоо sea dew sip 


EGT ON OOIX3IN МЭМ ‘ALNNOD МОМА | 4 


103^07'30" 


ins sheet 1 96) | 855 000 FEET 


(Joi 


R.35E. | R. 36 E. 


2 Miles 


10000 Feet 


5000: 


24000 


M 


Scale 1 


4000 3000 2000 1000 


5000 


194 


SHEET. NUMBER. 


NEW MEXICO 


COUNTY, 


UNION 


?61 ON OODGIN MIN 'ALNDOO NOINN 


‘SQUIBB Зицпеайово рае SMAS цопемаєцог) HOG "ogni nou v jo заза ева "en ay) Aq Ацде Војоцдоцио ABAMS 162180020 150910] 94] 10 1984822420 ^5 (1/761 чо Popduio sea dew 8141 


peuonisod f(o1eiurojdde oit "ueous й SIBWIOD uOISIAIp pue] ulejsAs ajeutpio0o 21035 uo peseq SHO pus 1001:000 5 


39 
і 


895 000 FEET 10 


R.36E. | В. 37E. 


(Joins sheet 191) { 
(Joins sheet 197) ) 


1850 000 FEET 


| 


2594730” i: 


мегірметі | (£61 says suor) | ш 1834 000 0821 


103*07'30" 


2 «а 


2 Miles 


ж 


10000 Feet 


5000 


24000 


Scale 1 


3000 2000 


4000 


5000 


SHEET NUMBER 195 


NEW MEXICO 


UNION COUNTY, 


2 ee 


(961 19945 ѕшог) 1334 000 564 1. 


820 000 FEET 103° 15/30" 


34E. | В. 35E. 


- (Joins sheet 192) 
ins sheet 198) 


(Jo 


| 785 000 FEET 


pauonisod Мезецихоладе oig "uMONS р 75390109 UOISIAID DUE] шә}5А$ 91€UIpJ002 34638 по разед о рий 1004-0006 
So13UOBE 81112120002 рив DIAG цопеліавцод нос BH [0208y jo шәшиейәй Sf eur AG Ауде војоцдоцуо бәл 1221801095 100010] әц jo шәшиейәд S п 4161 UO рәпйшоз sem беш зщ 


961 ‘ON OODGIA МЭМ 'ALNDIOO NOINA 


34 E. 


5, с 

СУБ 1333000 Gp T меті AJXNDOO ONIGQUVH m 

gm e 

= ~ p т 
= е 
8 


2 Miles 


10000 Feet 


5000 


24000 


Зсаје 1 


2000 


3000 


М 
SE 
4000 


5000 


і 


2 


ле a ze L. FARM N 
35945100 825 000 FEET 


UNION COUNTY, NEW MEXICO — SHEET NUMBER 196 


103*07'30" 
135^47/30" 


(Joins sheet 193) i - 855 000 FEET 


1745000 ҒЕЕТ 


a 
ae 
Ж 
о - 
\ 


: 
_ 


(Joins sheet 197) 


10 3916300 (Joins inset А, sheet 198) | | у i T е | i g `В. ЗБЕ. | R. 36 E. 


i X % A 9 


CES осин pj p 
5000 4000 3000 2000. 1000 о Scale 1:24000 | 5000 10000 Feet 


5.000-foot grid ticks based on state coordinate system Land division comers. if shown. ate approximately positioned: 


This map.was compiled on 1977U S. Department of The Interior, Geological Survey orthaphotography by ће U.S. Department of Agriculture. Soil Conservation Service and cooperating agencies 


UNION COUNTY, NEW MEXICO NO. 196 


UNION COUNTY, NEW MEXICO — SHEET NUMBER 197. 


АН о anl 860 000 FEET | , | : 28 I2 - p А MEE AERIS sx : ES A BE : | i | (lo 


4 


a Е 


z 
ul 
ul 
ы. 
о 

| з 
= 5 
= [79] 
E У 
8 E 
eo 

E з B 
е 
ЕЗ 
8 
ғ 
8 
8 п 
= | 
8 
E | 
= | 
a 
5 

55 
$$ 
5 8 
= 
25 
o o 
8% 
= > 
25 
75 
Е Е 
EE 
за 
Е а 
ш 5 
De «ор 
о 5% 
~ набе 
Қ $i 
e ЕЕ 
Е % 
= 5 ~ 
а 7, 

о E 

9 

e ФЕ 

€ з 8 

~ = E 

n $$ 

5 5 З 

24 ; 
ж 
ш 
= е з 
іш 5 8 
= а = = 
z > 
Ж 25 = 
Е. 2 є 
в б 
z 5 ow 
oe 
© 
з H 
з в 
9 a 
= НЕ © 
о 55 © 
== $5 ~ 
= $5 " 
2 zz б 

5% | 

за Б. 
58 $ | 

ез з і к 
608 | 
ә 8 ЈЕ | 5 
33 5| - 
ош -— Но 5 
Е 2 
55 nd 8 
z > | 
ig | E 
E | ~ 
т ми 
© © ü 

8 | 

ЕЗ | і | 
Que | 
а | 
> | 
~ i 
~ | 
= H 
: | 
3 
= 
5 
8 
а 

d $ 

x 
© 
a 
Е 

Е ^u P 
Е 


(Joins inset В, sheet 198)! fur tu : . 895 000 FEET T оо 


ae > PUDE ВОЗЕ. 1 В: 37 Е. 


і % E X 0 1 2 Miles 
А a a ae p [- 5] 
= им == пи ead a ad [MM 


5000 4000 3000 2000 1000 0 Scale 1:24000 5000 10000 Feet 


SHEET NUMBER. 198 


NEW MEXICO 


UNION - COUNTY, 


35*45'00" 


(861 12995 
13340008221 


^ 


у asu; злог) 


861 ОМ OODGIN МЭМ АЈМПОО МОМ 


гваюцайе 30142190009 рие SIIS UOI PAJ9 $00) HOS “asny{NUBY jo удашуедаці S'A әш Aq Ацдел8ој оца оцузо Кліп 1801301029 101910] әш 30 14013412080 S N [761 uo рәнйшоо sem deu SUL 


pauoiisod Apieuixoidde әле ‘UMOYS и `ззашоо UOISIAp püe 1 ius] SS вувшріооз 91815 UO раєва вход рий 10010006 


(jo 49-0) 'g asur suo) 


35*45'00"* 


820 000 FEET 10371600" 


(Joins sheet 195) 


4 


oy assyoooezer, NETA | MAL 13330000841 NST ГМ £L 


103*00'00" 


895 O00 FEET 


R. ЗЗЕ. | В. 34 E. 


| 


ш 
ie 
хо 
gt 
зі 
i 
- 
о 
ui 
що 
m 
ac 
ui 
ш 
e 
e 
m 
ш 
© 
т 
с 3 
: = 
ыш сч ® 
8 ш 
2: | 8 
© 
Lo] 
+ | 
у анса 
n А c 
б > 
| Lad 
8 
| о 
І « со 
m қ 
U) ш o 
E z O9 E 
a =. я 
© © 
5 5 
ы Һа ©. 
8 5 8 
- 1 5 
су e еч 
= = 
< | = 4 2 
Bo 5 8 
| оо 
8 
x 
8 
сч 
ж 
8 
(ғ 
о 
al 
"IS 
| 
о 
о 
к e 
Ren [Тү] 
D | 
R 
ЖІ 
= 
zi 
© 
о і 
жак ГА 
% 5 
£ 2 
% 
чу 
E 
5 
| IN 
n 
~ 
È 
о 
8 
due 
4 8 
m 
| 
ш 
e 
8 
во 
о - 
3 o e 
penus о поч | з ; : E 
| 133200092411 ~ ~ 5 13330009241 PET у 1333 000824 1) EN 
Хімпоо оманун SA (би sadda supor) за (бы зәйап "y pasur surop) по 
зо E ~“ 
pet < = 
© M NI 
8 й » 


